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Steven L. Costa

Project Manager

CH2M Hill

1111 Broadway

P.O. Box 12681

Oakland, CA 94604-2681

Re: Approval of the Joint Cannery Outfall Dye Study Plan

Dear Dr. Costa:

We have reviewed your letter of December 29, 1992, which
provides responses to our comments on the Draft Cannery Outfall Dye
Study Plan. We find that the concerns raised by Dr. Walter Frick
have been adequately addressed and that the only revision to the
draft plan originally submitted is contained in the response to
Paragraph 4 regarding the field procedures of vertical profiling.

Thus the dye study plan, as submitted with the response to
comments, is hereby approved.

Should you have any questions regarding approval of this plan,
please contact Pat Young, Office of Pacific Island and Native
American Programs, at (415) 744-1591.

Sincerely,

- vTegggzbda ’
.~ Chie$], Permits Issuance Section

Water Management Division

cc: Norman Wei, Star-Kist Seafood Company
James Cox, Van Camp Seafood Company
Director, American Samoa EPA /J?T'
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Patricia N.N. Young

American Samoa Program Manager

Office of Pacific Islands and Native American Programs
U.S. Environmenta! Protection Agency

75 Hawthorne Street (E-4)

San Francisco, California 94105

Dear Pat:
Subject: Joint Cannery Outfall Dye Study Plan

Attached is the final dye study plan for the first of the dye studies of the Joint Cannery
Outfall in Pago Pago Harbor, American Samoa. The final plan consists of a response
to Dr. Frick’s comments and concerns and the previous draft study plan. Since there
were no changes or significant additions to the draft plan it was not revised and should
not need any additional review on your part except for the response to comments sec-
tion. This study plan meets all requirements of the NPDES permits (Part F of NPDES
Permit Numbers AS0000019 and AS0000027).

If you or other reviewers have any questions, please feel free to call me at your conve-
nience. I am sending a copy directly to Dr. Frick as well as Sheila Wiegman.

As indicated in the study plan, the first dye study is scheduled for the first of February.
We would like to do the first sediment sampling and the first coral reef survey at the
same time. Study plans for those elements will be sent to you for review in a few days.
Thank you for your time and attention to this matter.

Sincerely,

CH2ZM HILL -

e

Steven L. Costa
Project Manager

cc: Norman Wei/StarKist Seafood Company
James Cox/Van Camp Seafood Company

CH2M HILL 1111 Broadway, Suite 1200, Oakland, CA 94607-4046 510.251.2426  Fax 510.893.8205



JOINT CANNERY OUTFALL
DILUTION STUDY PLAN

Including Response to Comments
for
StarKist Samoa, Inc.
and

VCS Samoa Packing Company

to comply with NPDES Permits
AS0000019

AS0000027

December 30, 1992
prepared by

CH2M HILL



Final Dilution Study Plan
29 December 1992

JOINT CANNERY OUTFALL
DILUTION STUDY PLAN

The joint cannery dilution study plan describes the approach for conducting a
wastefield dilution study (dye study) of the effluent discharged from the Joint Cannery
Outfall located in Pago Pago Harbor, American Samoa. StarKist Samoa, Inc. and VCS
Samoa Packing Company operate and discharge through the outfall. A joint dye study
is required as a permit condition under the separate NPDES permits issued to each
cannery.

A draft study plan was prepared for review by USEPA and ASEPA. The review found
the draft study plan "basically acceptable" with a request to address concerns expressed
by Dr. Walter Frick of the USEPA. The draft study plan (Agency Review Draft, 29
October 1992) together with the response to comments provided below, consists of the
final dilution study plan. The draft study plan is Attachment 1 to this report and the
comments on the draft plan are provided in Attachment 2.

RESPONSE TO COMMENTS

All comments on the draft study plan were provide by Dr. Frick in a memo to Janet
Hashimoto, Region IX, USEPA dated 25 November 1992. The following are the
responses to his comments and concerns with reference to each paragraph of his
memorandum (Attachment 2):

Page 1 - Paragraph 1: He finds the draft plan basically acceptable. His comments
express his concerns that the results of the dye study provide information and data
appropriate for assessing compliance with permit conditions and American Samoa
Water Quality Standards. This is the intent of the dye study. The project staff
appreciates Dr. Frick’s concerns as discussed below.

Paragraph 2: CH2M HILL project staff are well aware of the limitations, pitfalls, and
difficulties of performing field dye studies. The project team that will conduct the study
has done 25 to 30 dye studies over the past few years. These dye studies have been
conducted under a wide range of environmental conditions in virtually every type of
estuarine setting. The location and tracking of the of a dye plume in the manner
described is routinely accomplished by project staff. As pointed out by Dr. Frick, there
1s no practical alternative to the method proposed.

Paragraph 3: Significant overestimates of the dilution are not anticipated by CH2M
HILL project staff. Dr. Frick mentions three areas of concern for overestimating the
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dilution: water depth variation, vertical current shear, and internal waves. He is
concerned that these factors might change the depth and/or location of the dye
concentration maximum and the drogue would no longer be an indicator of the depth
and/or location of the concentration maximum. The field data collection techniques, as
discussed under Paragraph 4 below, will account for any changes in depth of maximum
concentration. With respect to specific items, our understanding of the concerns is as
follows:

. The diffuser is located in about 180 feet of water and, based on available
current data, it is anticipated that the plume will move approximately
parallel to the depth contours. If the plume moves in this fashion, or
toward the center of the harbor (southwest), the depth of water will not
change significantly. However, if the plume moves toward the reef there
may be some significant topographic effects on the plume and the drogue
may not follow the maximum dye concentration. Under most conditions
the plume will remain submerged, as predicted by dilution models and
verified by observation. On encountering the reef wall the plume will be
steered shore parallel in shallower water (but not on the reef itself). This
could change the depth of maximum dye concentration. Proposed
vertical profiling (see Paragraph 4 below) will account for any such
behavior and the concentration maximum will be detected and recorded.

. Currents are relatively weak in Pago Pago Harbor and, although vertical
current shear could be a factor in determining the plume maximum
concentration location, it is not likely that this will be significant. The
existence of any significant effect should be reflected in the current meter
records above and below the initial trapping depth. The proposed
vertical profiling at the mixing zone boundary (see Paragraph 4 below)
will result in a record that includes the maximum dye concentrations even
if the drogue does not follow the maximum concentration to the mixing
zone boundary.

. Internal wave motion or harbor oscillations could result in the vertical or
horizontal movement of the plume centerline. It is not anticipated that
amplitudes would be sufficient to seriously affect the measurements.
However, the proposed vertical profiling (see Paragraph 4 below) will be
able to determine if such an effect exists and determine the dye
concentration maximum.

All of the items listed above are valid concerns. CH2M HILL’s experience and site
specific knowledge indicates that the effects will not be significant in terms of defining
concentration maximums. Even under conditions under where effects become
important, the proposed sampling technique discussed below will be sufficient to
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indicate the presence of the effects and determine the actual dye concentration
maximum within limits acceptable for the purposes of the dye study.

Page 2 - Paragraph 4: During the collection of field data (dye concentrations)
continuous vertical profiles through the plume, using a submerged pump and flow-
through operation of the fluorometer, will be made following a drogue. The depth and
concentration of the dye maximum will be observable with on board instruments.
Therefore, any differences in depth of the drogue and the dye concentration maximum
will be obvious and the maximum (with depth) dye concentration will be recorded.
This avoids, to the extent possible, most of the concerns raised by Dr. Frick.

In addition, at the mixing zone boundary, continuous vertical profiles will be made at
and on both sides of the drogue crossing point. This will be done at a sufficient
number of stations along the mixing zone boundary to provide confidence that the
actual plume centerline and maximum dye concentration have been determined. In
addition to, or in lieu of, repeated vertical profiles, horizontal transects of dye
concentration at the depth of maximum dye concentration will be made across the
width of the plume.

The procedures described above are standard procedures during CH2M HILL dye
studies. The intent is to take whatever action is necessary to define the minimum
dilution (maximum dye concentration) at the appropriate location. The attached draft
dilution study plan should be interpreted as consistent with this objective and to include
the procedures described above.

Paragraph 5: The density gradients used in the previous modeling were based on
examination of available data, collected during different seasons, by CH2M HILL and
others. Except for rainfall-runoff events which can create a surface layer, density
gradients are generally not very "strong" and the "stronger gradient" used for the model
is representative. Since the plume from the new outfall diffuser is usually trapped well
below the surface, the existence of thin surface layers caused by rainfall events will not
directly effect the plume dilution or behavior. Density gradients measured during the
time of the dye study will be reported.

Paragraph 6: The modeling used to define the mixing zone did account for
“background” concentrations. The modeling effort, which is summarized in the
Technical Memorandum referred to in paragraph 5 of the comment letter, accounted
for:

. Background concentrations (typical open coast concentrations) expected
in the absence of point and nonpoint source loadings in the harbor
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. Ambient long term average concentrations (outside the immediate area
of discharge) which include background and the effects of all point and
nonpoint sources loadings in the harbor, including the canneries (i.e.
entrainment and re-entrainment phenomena)

. Effluent plume concentrations during initial dilution calculated by
accounting for ambient concentrations (using ambient water for dilution
and calculation of an effective dilution)

. Effluent plume concentrations during subsequent dilution calculated by
accounting for ambient concentrations (using ambient water for dilution
and calculation of an effective dilution)

The mixing zone boundary was established by using a set of complimentary models and
considering the interaction of the discharge with the existing concentrations in the
ambient receiving water. The modeling is described in more detail in the Engineering
and Environmental Feasibility Evaluation of Waste Disposal Alternatives prepared for
StarKist by CH2M HILL in 1991. The approach used generally follow that described
in Dilution Models for Effluent Discharge by Baumgartmer et al.

Water quality measurements in Pago Pago harbor in recent years, referred to by Dr.
Frick, were made when the both canneries discharged into the inner harbor. The
initiation of high strength waste segregation resulted in significant improvements in
water quality. However, water quality standards were still exceed throughout much of
the harbor, especially in the inner harbor. The present location of the discharge in the
outer harbor was selected, based on model predictions, to improve water quality
throughout the harbor and meet water quality standards (except within a designated
mixing zone). This new outfall has been operating since February of 1992 and
indications are that water quality standards are now being met. CH2M HILL has not
done a review of monitoring data since the new outfall became operational, but this
review, and model verification, will be done as a permit condition (see Sections E and
J of the NPDES permits for both canneries).

Paragraph 7: The circulation pattern described, of wind driven inflow at the surface
and a return outflow at depth, was based on available current meter and drogue
tracking data and is a description of typical long term (net) flow patterns. More
description is provided in the Feasibility Study report referenced above. Outflow on
the surface in response to rainfall-runoff events is observed and is superimposed on the
long term patterns. The dye study combined with the long term monitoring data will
provide a better picture of the flow patterns in the harbor. It is unlikely that a single
dye study, by itself, will directly provide much new insight into the overall long term net
flow characteristics of the system. The model verification study will use both long term
monitoring data and dye study data to address this concern.
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Paragraph 8: Dr. Frick’s comments were appropriate and useful in review of the dye
study plan, and other studies required as permit conditions. The above descriptions
were intended to address each of the concerns expressed in Dr. Frick’s memorandum.
The description of field techniques in Paragraph 4 above constitutes the only revision
or addition to the text of the draft dilution study plan. Paragraphs 5 and 6 do not
directly address the objectives of the dye study but are useful and important points that
will be addressed in another study under the existing NPDES permits.
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ATTACHMENT 1

Draft Dye Study Plan
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JOINT CANNERY OUTFALL
DILUTION STUDY PLAN

INTRODUCTION

This dilution study plan describes the approach proposed for conducting a wastefield
dilution study (dye study) of the effluent discharged from the Joint Cannery Outfall
(JCO) located in Pago Pago Harbor, American Samoa. StarKist Samoa, Inc. (SKS)
and VCS Samoa Packing Company (VCS) operate and discharge through the outfall.
The study plan describes the data to be collected and methods proposed to collect the
data. The quality control and quality assurance procedures and the types of data
processing are also described.

PURPOSE

The purpose of this study plan is to propose a joint cannery dye study, consisting of two
field efforts, to USEPA and ASEPA for approval. The purpose of the proposed dye
study is collect the necessary data to better understand the fate of the effluent plume.
The data to be collected are intended to provide direct evidence of plume behavior and
to provide information to be used to verify model predictions of dilution and dispersion
of the wastefield.

BACKGROUND

The canneries began discharging their treated wastewater, after high strength
segregation, into the outer harbor in February of 1992. This is a new outfall that
replaces individual inner harbor discharges. Newly issued NPDES permits are based on
an approved zone of mixing. The size and location of the zone of mixing was based on
environmental and engineering studies which included model predictions.

The NPDES permits issued to each cannery require two dye or tracer field studies.
These studies are described in Part F of permit numbers AS0000019 and AS0000027.
The effective dates of the permits are 27 October 1992. The permit condition is
identical for both canneries and reads:

Within one week of the effective date of this permit, the permittee shall
submit a plan to the ASEPA and EPA to perform dye and/or tracer studies
in order to better understand the fate of the effluent plume. The permittee
shall perform these studies twice for one year (once during each of the two
primary seasons of the year) and submit its findings 30 days after conducting
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each study. The date of the first study must be approved by USEPA and
ASEPA and shall occur at the earliest possible time a distinct oceanographic
season is in effect and no later than four months of the effective date of the
permit.

In the response to comments on the draft NPDES permits EPA indicated that the first
study "is to occur no later than six months after the issuance of this permit." This plan
proposes the first field study be conducted in February 1993 and the second in
September 1993. Therefore the first field study is proposed to be within four months
of the effective date of the permit.

APPROACH

This study is designed to obtain accurate measurements of dye injected and completely
mixed into the effluent (wastewater tracer) and released through the outfall diffuser.
The dye study is intended to provide direct measurements of nearfield and farfield
dilution. Dilution of the wastewater will be determined by continuously injecting
fluorescent dye into the discharge at a controlled rate for a period of approximately 13
hours. The horizontal and vertical distribution of the resulting plume will be measured
throughout a tidal cycle during daylight hours. Environmental parameters that
influence plume buoyancy and trajectory will also be measured and recorded including:
current speed and direction, tide height, water temperature, conductivity (salinity), and
wind speed and direction. Dilution ratios and effluent concentrations will be
determined at the edge of the designated zone of mixing, within the zone of mixing,
and at various distances beyond the zone of mixing.

The study will be performed during the two distinct oceanographic seasons, tradewind
and non-tradewind, and include, to the extent possible, periods of critical receiving
water conditions (such as low slack water and tide reversal) that represent the "worst
case" for effluent dilutions. However, the circulation and currents in Pago Pago are
largely wind driven, and the times of critical periods are not completely predictable.
The data collected during the dye study will be used to verify previous modeling in a
separate study (Part J in the NPDES permits). The models used were applied to
critical conditions, and verification of the models with dye study data will provide the
desired confidence in wastefield dilution and transport predictions for worst case
conditions.

Field data will be processed and presented in graphical and tabular formats and
described in dilution study reports. An interim report will be written and submitted
within 30 days of the first dye study and a final report within 30 days of the second
study. Supporting data will be included in the report appendices. The data analysis
will include evaluation of the measured dilutions and concentrations in terms of
compliance with American Samoa water quality standards.

3



AGENCY REVIEW DRAFT
29 October 1993

STUDY PERIODS

It is desirable to conduct dilution studies during "critical conditions". Critical conditions
are defined as those environmental conditions that result in the lowest initial dilution
for the effluent flow of interest. The most important environmental parameters
involved are current speed and direction, water depth, and density variations in the
vertical direction. For the JCO in Pago Pago Harbor critical conditions are not easily
targeted since the currents are generally wind driven, the outfall is deep so the plume
is generally trapped below the surface, and the receiving water density gradients are
small. ‘

The dye study will be conducted over a tidal cycle to evaluate, if possible, the effect of
tidal variations. Variations of environmental parameters over a tidal cycle are small.
Most of the environmental variability is found on a seasonal basis. Two distinct
oceanographic seasons represent the extremes in current patterns and density structure
in Pago Pago Harbor. The non-tradewind season is most pronounced in January and
February. The first dye study is targeted for the first week in February. This schedule
may change but the study will be conducted within the January-February window. The
tradewind season is most pronounced in May through October. August is, on the
average, the most intense of the tradewind months and the middle of August is the
target date for the second dye study.

STUDY METHODS

The elements of a dye study include injecting dye into the effluent stream to produce
known initial concentrations and measuring the subsequent concentrations of dye in the
receiving water. The environmental parameters important to the dilution and
dispersion processes are also measured to provide a basis for interpreting the results
and characterizing the behavior of the wastefield plume. This section of the study plan
describes the methods proposed to carry out the elements of the study.

DYE INJECTION

A 20 percent aqueous solution of Rhodamine WT dye will be used as the tracer. This
dye is a fluorescent, water soluble, biodegradable tracer that can be accurately
measured in extremely small concentrations, typically less than 0.2 part per billion
(ppb). A peristaltic, variable-rate laboratory pump (or a variable stroke injector pump)
will be used for dye injection. The pump will be calibrated by direct volumetric
measurement of dye pumped before and after the study.
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Dye Injection Location

Dye will be injected at a point to be determined, at either SKS or VCS, based on
available and appropriate injection locations. The final decision on a dye injection
point will be determined on site during field mobilization. Effluent flow rates for both
canneries will be monitored during the dye study to facilitate any required adjustments
in dye injection rate. Initial dye concentrations will be measured from samples
extracted from the outfall pipeline through a sampling tap to be installed downstream
of the VCS inflow. The sampling port will be a sufficiently far downstream of the
injection point to allow the dye to become well mixed with the effluent.

Dye Injection Time

Dye injections will occur over a tidal cycle (about 13 hours) to provide for direct
measurements of nearfield and farfield dilutions, and wastefield overlap, if any, due to
tidal reversals. Dye injection will have to begin prior to field measurements of the
effluent plume. Travel time in the pipe is just over one-half hour for maximum
(permitted) flows and about 1.5 hours for low (99-percentile) flows. Therefore, dye
injection will start approximately an hour prior to the start of field measurements.

Dye Injection Rate

Dye will be injected at a rate sufficient to produce a discharge concentration of ap-
proximately 2 parts per million (ppm) or higher. Assuming a practical dye detection
limit of 1 ppb above background, it will be possible to accurately map the dye plume to
a point where it has been diluted to 2000:1 or more. Background fluorescence and
effluent characteristics, determined during fluorometer calibration, may indicate that
higher injection rates and effluent dye concentrations are needed. Sufficient dye will be
available during the study to increase dye injection if necessary.

Amount of Dye Required

The amount of dye required and the injection rate will depend on the effluent flow
rate. Permit limits for the canneries provide for a combined maximum effluent flow
rate of 3.62 million gallons per day (mgd). Targeted initial concentrations of 2 ppm
will require dye injection rates of 19 ml/min. For a dye injection period of 13 hours
this requires about 4 gallons of dye. Additional dye will available to increase injection
rates, if necessary, and to provide a supply for the test injection described below.

FIELD DATA COLLECTION
Dye will be released for approximately 13 hours beginning about 1 hour prior to the

start of field measurements and end at or shortly before the cessation of field
measurements. A test injection for approximately two hours will be conducted the day

5



AGENCY REVIEW DRAFT
29 October 1993

prior to the dye test. This test injection will test the injection system, provide an
opportunity to test the field sampling equipment, and provide a preliminary assessment
of plume trapping levels which will be used to pre-set the drogue and current meter
depths. Field equipment requirements for the dilution study, including backup units,
are listed in Table 1. A locally chartered vessel will be used to deploy sampling
equipment.

A three-person scientific staff will be aboard the vessel to deploy equipment, monitor
recorders and record data, and direct sampling activities. One person will be ashore to
monitor dye injection and handle any problems with the positioning system. The vessel
will be equipped with a hand-held radio in order to allow communication with the dye
injection station and cannery personnel.

Field data collection will include the following elements:

. Monitoring of effluent flow rate, dye injection rate, and initial
concentration (as described above)

. Positioning with a Mini-Ranger IIl navigation system, or equivalent (a
backup method will be available)

. Drogue releases to indicate the current direction and provide a means of
tracking the wastefield as it moves away from the diffuser location

. Vertical profile measurements of dye concentration with depth at
selected locations within, at the edge of, and outside the zone of mixing

. Horizontal transect measurements of dye concentration across the width
of the wastefield, if possible and appropriate

. Vertical profiles of conductivity and temperature at the same locations as
dye measurements and background measurements of conductivity and
temperature

. Current speed and direction at two depths (at the diffuser and at the

plume trapping level)
. Wind, wave, water level, and general meteorological observations
The first five elements give information on the actual measurement of wastewater
dilution and wastefield location. The next three elements are done to record the

physical variables of the receiving water and those environmental parameters that
control the behavior of the effluent plume.
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Dye Injection and Flow Data

Dye pumping rate and effluent flow will be monitored and recorded during the course
of the study. The dye pumping rate will be varied, if necessary, to maintain as constant
a dye concentration as possible in the effluent. Initial effluent dye concentrations will
be measured in duplicate samples taken, at half-hour intervals, downstream of the
injection point throughout the duration of the injection periods.

Positioning

Vessel navigation will be done using a Motorola Mini-Ranger III electronic positioning
system. A suitable backup system will be available. Use of a Mini-Ranger III will
allow maximum flexibility in establishing survey transects and will provide positioning
range accuracy of approximately *2 meters. Three transponder locations will be
selected and referenced to horizontal control points. Transponders will be positioned
to provide adequate coverage for expected wastefield positions. A map of Mini-Ranger
coordinates will be generated locating the diffuser, the water quality sampling stations
referenced in the NPDES permits, and the edge of the mixing zone. This map will be
used in the field to assist in positioning for dye measurements.

One or two sets of temporary range markers will be set on the shoreline to provide
rapid visual positioning of the diffuser location. The diffuser location will be
determined from design and/or as built drawings. By marking the diffuser with visual
lines of position, in addition to using the Mini-Ranger system, stations can be located
quickly.

Drogues will be released at the diffuser location as moving position markers to indicate
plume movement. In the vicinity of the diffuser the centerline of the plume will be
located by determining the depth of maximum dye concentration. A subsurface drogue,
with a surface piercing marker float or flag, will be set for the depth of the plume
centerline and released. The drogue will be followed to the edge of the mixing zone,
and beyond if necessary, as the dye concentrations are measured. Drogue release
points and positions will be recorded according to Mini-Ranger coordinates. Drogues
will be recovered at the end of each plume tracking episode.

Dye Measurements

Dye concentrations will be measured with an onboard Turner Designs Model 10 fluor-
ometer, or equivalent. This instrument measures the light emitted from the fluorescent
dye solution in response to illumination by a light source in the instrument. The
fluorometer will be set up with the appropriate light source and filters for detection of
Rhodamine WT dye. The fluorometer will be operated in a flow-through fashion with
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the ambient water at a particular depth and location pumped directly into the
fluorometer by a submersible pump.

Receiving waters in and around the zone of mixing will be sampled in two modes:

. Vertical Profiles: water is pumped continuously through the fluorometer
hose intake, which is lowered and raised in the water column in order to
document the vertical distribution of dye at selected profiling stations

. Horizontally Transects: water is pumped continuously from a hose posi-
tioned at a constant depth while the vessel runs along a transect line

Dye concentrations, in terms of fluorescence readings from the instruments, will be
recorded simultaneously with horizontal position and depth. General observations,
physical measurements, and any problems will be documented. Rhodamine WT dye
fluorescence is highly sensitive to changes in solution temperature. Receiving water
temperature, therefore, will be continuously monitored to enable fluorometer data to
be corrected during data processing.

At a minimum, vertical profiles will be taken in the vicinity of the diffuser and,
following the drogue trajectories, at the edge of the mixing zone. Profiles will also be
taken inside and outside the mixing zone along drogue trajectories, as time permits.
Horizontal transects will be taken, at a minimum at the edge of the mixing zone.
Additional transects inside and outside the mixing zone will be taken as time permits.
Decisions concerning the locations and number of profiles and transects will be made in
the field by senior project staff familiar with the oceanography of the harbor and the
operation of the diffuser. This will maximize operational flexibility and the usefulness
of the data collected.

Initial dilution samples will be diluted as necessary and dye concentrations measured at
the end of the field operations. Grab samples may be collected if necessary during the
course of the field operations. Initial dilution samples and grab samples will be
measured using the fluorometer setup in the cuvette mode.

Water Column Density Structure Measurement

InterOcean S4 current meters, discussed below, moored near the diffuser will
continuously measure temperature and conductivity at two fixed depths. A SeaBird
SBE 19 conductivity, temperature, and depth unit (CTD) will be used simultaneously
with the fluorometer at the position of the fluorometer intake to measure and record
water column properties. CTD profiles will be available for the same times and
locations as dye concentration profiles. Background profiles, outside the effluent
plume, will also be taken before, during, and after the dye study period.
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Current Measurements

Current speed and direction measurements will be taken during the study. Two
InterOcean S4 current meters will be deployed on a single mooring at the diffuser
location. One of the meters will be set about 6 feet from the bottom to measure
currents acting directly on the diffuser plumes during initial dilution. The other meter
will be deployed at the trapping depth of the plume centerline located as described
above. These meters will remain at the same depth throughout the dye study. The
mooring will be rigged in the field, probably durmg the dye injection test, to set the
upper meter for the correct depth.

Current speed and direction in the vicinity of the diffuser will also be determined with
drogues, which will be released at the plume trapping depth as described above. More
than one drogue may be released at the same time. Each drogue will be numbered so
it can be traced during the course of the study. At the time of release, the release
position will be determined with the Mini-Ranger system. Subsequent position
determinations will be made when sampling at the drogue locations. Sequential
locations of the drogues will be used to calculate average speed and direction along the
drogue trajectories.

General Observations

Wind speed and direction will be measured during the course of the dye study using an
instrument on board the vessel. Any existing wind stations will be used, if available, to
supplement the on-board measurements. Water level will be determined from a staff
mounted on a pier piling or from other available tide elevation sources. One of the S4
current meters is equipped with a pressure sensor which will also provide data on water
level variations over the period of the field data collection. General meteorological
observations will be noted in a field log.

QUALITY ASSURANCE AND QUALITY CONTROL

OBJECTIVE
The quality assurance and quality control objective for the dye studies is to collect
measurements of wastefield dilution and dispersion that are of verifiable and acceptable

quality. The following procedures will be used to meet the objective:

. Provide verifiable dye injection rates and initial concentrations



AGENCY REVIEW DRAFT
29 October 1993

. Provide verifiable fluorometric equipment calibration with pre- and post-
fluorometer calibration

. Maintain accurate vessel positioning for wastefield measurements
. Provide equipment redundancy (backup equipment)
. Examine dye injection site and downstream sample collection site to

verify proper mixing before initial dilution samples are taken

. Examine all data collected to verify instruments are recording/registering
data of acceptable quality

. Examine all processed data and data processing methods to verify that
analysis techniques are providing the required information

OPERATIONS PLAN

A detailed operations plan for conducting the dilution ratio study will be developed as
the basic element of quality assurance and control activities. The operations plan will
be based on CH2M HILL’s substantial experience with field dye studies. The
operations plan will provide the framework for conducting a technically supportable dye
study. The operations plan and associated field protocols will be provided in an
appendix to the reports. The operations plan will include a preliminary dye injection
and field equipment shakedown exercise the day prior to the dye study.

EQUIPMENT CALIBRATION

All equipment will be obtained prior to the beginning of the dye study. Each in-
strument will be checked on arrival to confirm that it is in working condition. Each
instrument requiring calibration will be calibrated immediately prior to the beginning of
the dye study and, when appropriate, following the study. Calibration methods for each
instrument are described below. Acceptable factory calibrations will be verified for
instruments calibrated by the manufacturer.

Dye Pump

The dye pump will be calibrated at the location where it will be used during the dye
study. The flow rate will be calibrated with the dye at ambient temperature by
discharging dye into a graduated cylinder for a fixed period of time at various flow rate
settings. According to the manufacturer, reproducible metering accuracy of greater
than 1 percent can be expected when handling medium-viscosity fluids if fluid
differential pressure, fluid viscosity, and electric line voltage remain constant. To verify

10
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that none of these factors is affecting expected dye flow rates during dye injection, dye
flow rates will be verified and logged prior to and at the conclusion of dye injection and
cumulative dye volume pumped will be logged at 1-hour intervals during injection.

Fluorometers

Fluorometers will be calibrated according to the manufacturer’s specification such that
they measure total dye concentration in a range of 0.1 to 100.0 ppb. Standards will be
prepared with the dye used in the study, effluent from the canneries, and seawater.
Seawater will be collected from the study site prior to the dye study, and fluorometers
will be calibrated before going into the field. Immediately following the dye study, new
calibration curves will be developed using the same standards as in the pre-study
calibration. This second set of calibration curves will be compared to the initial
calibration data, after correction for temperature. Both calibration curves will be used
to correct or adjust the observed dye concentration and dilution.

CTD and S4 Current Meters

The CTD unit and the current meters will be calibrated to the manufacturer’s
specifications before conducting the dye study. Calibration results will be used during
data reduction and calculation of the water column density structure and current fields
as required. Calibration histories will be reported for the units used.

Mini-Ranger

The Mini-Ranger will be calibrated to the manufacturer’s specifications prior to con-
ducting the dye study. The unit and transponders will be checked against known
distances similar to those to be encountered during the study. A calibration range
maintained by the National Ocean Service is used for this purpose.

DATA PROCESSING AND PRESENTATION

Field data will be processed and analyzed to determine the measured dilution of the
wastefield at various locations inside, at the edge, and outside of the mixing zone.
Water column density profile, water levels and current speed data will also be
presented. The data will be presented in graphical and tabular formats.

Field data and procedures will be recorded in field logs on the vessel and at the dye
injection station. S4 current meter data are recorded internally in the instruments.
These data will be downloaded to a portable computer at the end of the day. The
CTD data will be monitored and recorded on computer in real time, critical data will
be recorded in the field logs. Fluorometric readings will be recorded in the field logs.

11
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7 fluorometric readings after correction for calibration
. data are processed in four steps as follows:

oct fluorometer outputs for temperature

- ;ipare pre- and post-calibrations to determine any drift
- to make corrections to the conversion between
ascence and dye concentration

ilate  initial and = plume concentrations using
- nation from Steps 1 and 2

Jate dilutions using concentrations (initial and plume)
Step 3

2nted as vertical profiles and horizontal transects.
i1 be indicated on a base map including the diffuser
‘ng boundary. Other data will be reported and
ding:

ots of vertical profile measurements of dye, tempera-

- d speed and wind direction
vater levels and current speed and direction

'ed within 30 days of the first dye study. This report
;or study plan modifications, if required, for the second
- uding results of both dye studies will be produced within
“th reports will include an evaluation of the results with
American Samoa water quality standards. All raw and

1. in appendices to the dilution study reports.
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Table 1
Field Equipment for Dilution Study
(Equivalent or better models may be substituted for some equipment)

Number
Equipment Item Purpose of Units Accuracy Standard
Turner Model 10 | Fluorescent dye measurement 2 Detection to 0.1 ppb
Fluorometer
Seabird SBE 19 Measure conductivity, tem- 1 Conductivity £0.001 S/m
CTD perature, and depth Temperature +0.001 °C

Depth = 0.5% of full scale

Compaq SLT Set up and record Seabird CTD 2 4-hour battery (3 packs)
Computer data
Motorola Mini- Microwave positioning System 3 1 +2 meters
Ranger III transponders
System
MasterFlex Used for dye injection into ef- 2 0.2 ml/min
Peristaltic Pump fluent at constant rate
1/3-hp Pumps receiving water from 2 230-volt a/c
Submersible depth through fluorometer
Pump
Motorola Hand- Communication ship-to-shore 4 Battery-powered (2-mile

held VHF Radios

range)

13
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M N UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
e mo(gc}‘f REGION X

75 Hawthorne Street
San Francisco, Ca. 94105-3901"

December 1, 1992 Ty
' ' RECE! Vi

GEC - 4 1992

Steven L. Costa . o
Project Manager F»:fgf'ijf;h(\
| A N N

CH2M Hill S
1111 Broadway

P.O. Box 12681

Oakland, CA 94604-2681

Re: Review of the Joint Cannery Outfall Dye Study Plan
Dear Steve:

We reviewed the canneries' outfall dye study plan and also had
Walter Frick of EPA's Office of Research and Development review the
the plan. The plan is basically acceptable. However, Dr. Frick
had several recommendations and concerns, which are detailed in the
attached memo. One of his concerns was that the proposed plume
measurement program might overestimate the dilution achieved and
recommended a method to counteract this problem. He also had
concerns regarding the modeling used for the mixing zone determina-
tion not factoring in background concentrations to establish
effective dilution based on the discharge's interaction with the
ambient water.

We would appreciate your addressing the concerns raised by Dr.
Frick in the dye study plan and subsequent analyses.

Sincerely,

Pat Youm

American Samoa Program Manager
Office of Pacific Island and Native
American Programs (E-4)

Enclosure
cc: Norman Wei, Star-Kist Seafood Company

James Cox, Van Camp Seafood Company
Pati Faiai, American Samoa EPA

Printed on Recycled Paper
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL RESEARCH LABORATORY . NARRAGANSETT
MATFIELD MARINE SCIENCE CENTER
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November 25, 1992 PACIFIC ECOSYSTEMS BRANCH
TELEPHONE" (503) 867-4040
8L ~yeuo

MEMORANDUM -
Py eadl ,

SUBJECT: Review of Draft Dye Study Plan for Tuna Cannery NPDES

Permits é;:,//
FROM: Walter E. Frick .;ﬁb/;zﬁihgii 2714942,

Physical & Chemical Processes Team

TO: Janet Hashimoto
Region IX

I have participated in two separate dye studies and know
that Steve Costa is himself familiar with dye studies. Based on
this experience and my readings of the draft dye study, I find
the plan basically acceptable.

However, all parties should be aware of the limitations and
pitfalls of dye study work. I think the study team should be
able to locate and sample the plume in the nearfield, as
described on page 7, though even this task can be difficult and
time consuming. The method of then using drogues to follow the
water parcel to make subsequent measurements is a fairly standard
technique. Short of intensive and extensive monitoring
throughout a .large area, I do not know of a better way to track

the plune.

Given, however, that the nearfield monitoring accurately
depicts plume concentrations, most likely this measurement
program will tend to overestimate the subsequent dilution
achieved. I can think of three reasons to support this
conclusion: 1) The depth of the water varies significantly in
the vicinity of the diffuser. Because the water column in which
the initial dye measurement is made will stretch as it moves into
deeper water, the depth of the plume maximum will maintain its
relative position, therefore sinking to a greater depth. Thus
measurements at drogue depth will no longer represent the plume
maximum. 2) The same effect may be accompanied by vertiecal
current shear so that the location of the plume maximum will also
be uncertain. 3) Internal wave motion might change the depth
and location of the plume., Finally, if the drogue moves into
shallower water there is always the danger of getting caught on
the botton.
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Of course, attempts can be made to counteract this problem
by taking excursions from the drogue location in the effort to
find the local maximum. Since knowledge of what direction is
perpendicular to the plume centerline will be uncertain, this
technique will also suffer uncertainties. However, the existence
and importance of the mixing zone makes other locations less
relevant. My recommendation is that as much profiling be done
along this boundary as possible, using the drogue cressover point
as a guide for concentrating the measurement effort.

In addition to the dye study, I examined the Technical
Memorandum "Site-specific Zone of Mixing Determination for the
Joint Cannery Outfall Project, Pago Pago Harbor, American Samoa."
Assuming the density profiles are representative of the
conditions of concern, my own limited modeling resulted in
initial similar dilution predictions. I have no knowledge about
density gradients in tropical waters but do not find what is
called a "stronger gradient" on page 12 very strong compared to
gradients elsewhere in coastal and estuarine water. The
conductivity and temperature measurement program proposed for the
dye study should be used to help ameliorate this concern.

The modeling presented in the mixing zone determination
study only establishes overall dilutions. It does not factor in
the background concentration to establish effective dilution or
concentrations based on the interaction of the discharge with
existing polluted ambient water. The new EPA guidance on plume
modeling "Dilution models for effluent discharges" (Baumgartner,
Frick, Roberts, and Fox, 1992) nmakes such estimates possible.
The water quality measurements for Pago Pago Harbor in recent
vears indicate that water quality standards are exceeded and are
occasionally high enough so that, even when they are not
exceeded, the presence of a source may cause exceedances near the

nixing zone.

The dye program should also help establish whether flow
patterns in Pago Pago Harbor are as anticipated in the dye study
plan: inflow at the surface and outflow at depth. This is
different from the pattern in many estuaries in which outflow
generally occurs near the surface.

I hope that the contractor will address these concerns
further in forthcoming analyses of the dye studies.

cc: David Young
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San Francisco, CA 94105

January 22, 1993

Steven L. Costa

Project Manager

CH2M Hill

1111 Broadway

P.O. Box 12681

Oakland, CA 94604-2681

Re: Review of the Joint Cannery Outfall Sediment Monitoring and
Coral Reef Draft Study Plans

Dear Steve:

We have reviewed the draft sediment monitoring and coral reef
study plans submitted to us on January 6, 1993. Both studies are
required by the canneries' NPDES permits. Generally both plans are
acceptable, and address the objectives of the studies as outlined
in the permits. Both studies appear to be well planned. We find

that the use of the Mini-Ranger for locating sampling sites is an
.excellent idea.

However, we have the following comments and recommendations

which we would appreciate being commented upon and/or addressed in
the final plan:’

Draft Sediment Monitoring Plan

1. Total Organic Carbon measurements are preferred over Total
Volatile Solids (TVS) because it is a better indicator of
sediment organic compounds.

2. Total grain size distribution measurements should not be
optional as they are an important assessment of solids
dispersal in the harbor (i.e., percent silt, clays, sands,
etc.).

3. In addition to references mentioned in the plan, other

reference documents should be consulted re: collection,
storage, analyses, i.e, EPA's 301(h) QA/QC document (EPA
430/9-86-004) and the EPA/COE 1991 Evaluation of Dredged
Materials Proposed for Ocean Disposal (EPA-503/8-91/001). If

you do not have these documents, feel free to visit our office
to review our copies.

4. Have sediment traps been considered? If not, why not?
Sediment traps would enable one to determine deposition of new
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material over time. Also, a van Veen sediment grab sampler is
preferred over a Ponar sampler.

Will total and/or water soluble sulfides be measured? What
methods will be used? (See 301(h) QA/QC document). Should
ammonia also be measured since it is the form of nitrogen that
is most readily utilized by phytoplankton and macroalage?

How will Eh be measured? (A copy of a suggested procedure is
enclosed as Attachment 1.) At what depth will it be measured?
If only one measurement will be taken we suggest it be at the

2 cm depth. However, a full vertical profile through the
sediments is preferred.

Where wildl temperature and pH be measured? Will they be
measured at the surface, 2 cm depth, and at other depths?
Please explain the rationale and objectives for measuring pH,
Eh and temperature at depth(s) chosen.

How will the sediment grab sampler and stainless steel bowls
be cleaned between sampling events to minimize cross-contami-
nation between stations?

Will only the surface sediments be photographed? If yes, why?
We suggest that photographs also be taken of sediment cores as
changes in color could then be correlated with other data re:
Eh, particle size, hydrogen sulfide, etc.

We have no objection to the modification of the monitoring
schedule proposed, i.e., having the first two sampling
episodes during the first year of the study, six months apart.
However, we recommend that the third sampling event occur 12
months after the second episode, versus 18 months as proposed
in the study. We feel that the 18-month interval. is too long
after the second sampling event. Also, a 12-month interval
would enable the sampling to take place during the same time
as the first event. This should provide information to assist

in determining the best season for the annual sampling in the
future.

Compositing the sediment samples may greatly affect the
hydrogen sulfide measurements. Perhaps separate discrete

samples should be collected for hydrogen sulfide measurements
before compositing.

We suggest that a minimum of 2 liters of sediment per station
be collected and that excess sediment samples be archived in
case there are problems with any of the measurements.

The final report on the study results submitted to USEPA and
ASEPA should include the following: Introduction, Methods and
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Materials, Results, Discussion and Recommendations, and
Conclusions.

Table 2 on Sediment Chemical Analyses indicates standard

methods numbers which are outdated. See 1989 edition of
Standard Methods.

Draft Coral Reef sStudy Plan

The draft plan fbr the coral reef study is generally good. We

especially find noteworthy the use of a Mini-Ranger for siting, use
of permanent transects and the adequate number of stations to be

surveyed, and the various depths at each station. Oour review
comments are as follows:

1.

2.

Benthic organisms included in the semi-quantitative data sets

at each transect should be macroinvertebrates and macroalgae.

If possible, water quality sampling should be coordinated with
the reef surveys so that any potential correlations between
water quality and biological data can be noted. Water quality
monitoring should be performed either on the same day or
within a week of the coral reef surveys.

Oon page 5, end of the third paragraph, only five representa-
tive sites are specified where video records of reef flats
will be taken. Where is the sixth representative site?

Will the marine ecologist who will be analyzing the videos
also be involved in conducting the transects? Please provide
a copy of his resume/experience in tropical marine waters.

Please describerin detail how the video transect records will
be "analyzed and summarized" (see page 2 of the draft plan).

We recommend that all sites be visited at least once per year
to ensure that the transect marker stakes are still present
and/or whether any major changes to each site have occurred.

Please describe in detail the video equipment and methods to

be used during the ‘videotaping of each transet. This would
include information describing:

a. The camera(s) to be used and "line of resolution" per
frame;

b. Recommended swimming speed for each transect;

c. Standardized distance from the bottom that will be used

during videotaping and the taking of still pictures; and,
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d. Any other revelant information.
8. In order to quantitatively document changes within and between

the silts over time, we strongly recommend that at least one

permanent square-meter quadrant be established along each
transect line.

9. For additional guidance in modifying the design of the coral
survey plans, please refer to the attached documents entitled:
Effects of Sugar Mill Waste Discharge on Reef Coral Community
Structure, Hamakua Coast, Island of Hawaii (Attachment 2) and

Proposal for Long-Term Monitoring and Management Research on
Coral Reefs (Attachment 3).

10. It might be worthwhile to investigate whether a chemical
indicator.exists in the cannery effluent (e.g., aluminum from
the alum added to the wastewater treatment system) which can
be measured in the sediment. This would assist in determining
transport, dispersion, etc. of the effluent in the harbor.

11. The final report on the study results submitted to USEPA and
ASEPA should include the following: Introduction, Methods and

Materials, Results, Discussion and Recommendations, and
Conclusions.

Also attached are the American Samoa Department of Marine and
Wildlife Resources' (DMWR) comments on the sediment monitoring plan
and the dye study plan (Attachment 4). We would appreciate your
response (in writing) regarding our concerns raised above, and the
comments provided by DMWR regarding the draft sediment monitoring

plan and the dye study plan. Please call Pat Young at 415/744-1591
if you have any questions.

Sincerely,

o Bl

Norman L. Lovelace, Chief
Office of Pacific Island and Native
American Programs (E-4)

Enclosures (4)

cc: Sheila Wiegman, American Samoa EPA

Jim Cox, Van Camp Seaffod Company, Inc.
Norman Wei, Star-Kist Seaffod Company
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JOINT CANNERY OUTFALL
DILUTION STUDY PLAN

INTRODUCTION

This Scdiment Monitoring Study Plan presents a plan for conducting field collections and
laboratory analyses of the marine sediments at seven sites in the inner and outer regions of
Pago Pago Harbor, American Samoa. This sediment study plan is reyuired under the
conditions of the United States Fnvironmental Protection Agency (EPA) NPDES Permit No.
AS0000019 for Star-Kist Samona, Inc. and NPDES Penmmit Nu. AS0000027 for VCS Samoa
Packing Company. This document describes the ubjectives, approach, and field and
laboratory methods for sediment monitoring in the harbor.

Section (¢ of the Star-Kist Samoua and Samoa Packing NPDES permits addresses the
Sediment Monitoring as folluws: _

"Sediment rnonitoring is conducted to determine the character of the sediments in
relution (o long-term high nutrient discharge by the permittee in the harbor and If harbor
recovery will be affected by resuspension of the nutrients.

The permittee, cooperatively with {Samoa Facking Co.; Star-Kist Surmoa, Inc.} shall
undertake a ycarly sediment moniroring program in Pago Pagv Hurbor in order to assess
the concentration of nutrient and organic components, the distibution of stored nutrients,
the size of the nutrient reservoir, and the rate of accumulation of nutrients. Seven sites
shall be located within Pago Pago Harbor und analyzed for rotal nitrogen, total
phosphorus, percent organics, percent solids, bulk density, oxidation reduction potential,
and sulfides. Three sites shall be located ir inner Pago Pago Harbor and four sites shall
be located in the outer harbor. These siles and monitoring plan shall be submilted
within three months of the effective dute of the permit for approval by ASEPA and EPA.
Thereafier, these sites shall be approved annually by the anniversary date of the effective
date of the permit. A report of the sediment monitoring program findings shall be
submitted to the ASKPA and EPA 90 days after completion of sampling.

After the first two smudies ve been performed and the results have been assessqd, {Ize
permit may be reopened for the inclusion of a more frequent or lesy [requent montionng

schedule."

This study plan 1s being subwitted to EPA and American Samua Envirqnmental Protection
Agency (ASFPA) 10 comply with the NPDES permit coudition of Section G-
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APPROACH

The joint cannery outfall upcrated by Star-Kist Samoa and Samoa Packing extends a
distance of approximatcly 1.5 miles from thc cannery locations on the north shore of the
inner harbor into the outer harbor offshore of Anasosopo Point. The outfall consists of a
16-inch HPDE pipe that terminatcs with a multiport long diffuser section located at a depth
ul approximately 176 fcet below MLLW. The diffuser section has 4 active ports on
alternating sidcs of the pipe at a spacing of 10 feet. The ditfnser ports are all S-inches in
diamctcr and discharge horizontally. The approved zone of mixing zone boundary is defincd
according to Figure 1 in the NPDES permits.

OBJECTIVES

‘The aobjectives of the Sediment Monitoriug Study are: (1) to cvaluate the characteristics and
nutrient load of the marine seditucuts in the vicinity of the canneries previous (abandoned)
outfalls in the {nner harbor; (2) to cvaluate the charactenistics and nutrient load of the
marine sediments int the vicinity of the ncw joint cannery outfall diffuser in the outer harbor;
(3) to provide data for an evaluation of changes in harbor sediments over time. Sediments
are 10 be collected from scven sites, three sites proximate to the historic cannery outfalls in
the iuucr harbor, three sitcs proximate to the new diffuser, and one site at the Utnlei outfall
discharge site. The rclative location of the seven sediment sampling sites are shown in
Figure 1.

SAMPLE SITE LOCATIONS

The location of the sampling sites was established bascd on thc predominant current
directions at the outfall areas, hathymetry of the arca, limited available information on
scdiment physical characteristics, and the location of point source discharges of nutrients.
The wastewater plume behavior and transport direction will be confirmed through the field
dyc study measurements. The sample sites arc shown in Figure 1and are located as foliows:

. Inner harbor site TH-1 will be located within 100 feet of the previous cannery
outfalls
. Inner harbor sile TH-2 will be located within $(X} feet and dircctly south of the

previous canuery outfalls
. Inner harbor site TH-3 will be located at the seawatd end of the inner harbor

. Outer harbor site OH-1 will be located about 400 fcct NNE of the new outfall
diffuser
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. Outer harbor site OH-2 will be located about 400 feet SSW of the new outfall

diffuser

. Outer harbor sitc OH-3 will be located directly across the harbor from OH-1
and OH-2

. Outer harbor site OH-4 will be located seaward of the outfall diffuser 4t the

saaward end of the outer harbor

DATA COLLECTION AND ANALYSIS

Five separate samples will be collected at each saiupling sitc and thcn composited to provide
a single representative composite sample for chemical analyscs. The field collections for the
sediment studies will staited in carly T'ebruary 1993, after plan approval by EPA and
USEPA. The scdiment physical characteristics at each sampling site will be described and
photograplied in the field.

Chiemical analyscs will include those listed in the NPDEN permit, using analyiical and

QA/QC proccdures provided in the Standard Methods for the Fxamination of Warter and

Wastewatcr (1989) and Procedures for Handling and Chemical Analysis of Sedimeut and
Water Samples (U.S. EPA and Army COE, 1981).

Field and laboratory analytical data will be processed and picsented in tabular formats in -
a sediment monitoring study report, and supportiny data will be included in the report
appendix.

MONITORING SCHEDULE

The NPDES permits specify yearly collections of scdiment. CH2M HILL and rhe canneries
have proposed to modify this schedule without decrcasi{lg thg number of monitoring
episodes. The modification provides for the first two sa.n:.xpllng episodes to be made duriug
the first year of the study about six months apart, the third sampiing episode 10 be du'rmg
the third year, approximately 18 months after the's_et-:ond, and subsequent collections
annually thereafter or as detcumined after review of initial results,

The advantages to this modification include:

. A compresscd time interval when sediment charactc.:risti.cs are expected t0
change most rapidly near the previous dis'chargc locations in the inner harbor.
Changes in sediment nutrient conceatration near the previous outfalls can b;
expected to vary in a fashion similas to a first order decay phenomena. Most

a;&s%mwm\mw%mmwmw’g’
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of the change will be soou after the source rcmoval (cannery discharge). With
time the raic of change will probably slow. Therefore, a sampling schedule
willi morc frequent samples at the beginning may better track the changes. &

R

SRR

v A compressed time schedule for the initial collectinns near the new ourfall *
location will provide a better baseline characterization of the sediment §
charactenistics.

. The modified schedule will allow CH2M HILL staff doiug the dye studies
during year ome to be directly involved in the scdiwent monitoring study and

provide an opportunity to train persoruic! that might do similar collections in %
the future. &

STUDY METHODS

The sediment roonitoring study iequircs ficld data and sample collection and subsequent
laboratory analysis. The methods to be uscd for these elements of the study are described
below. The [eld work described in the following sections include the methods and
equipment Lo be used for the ficld collection of sediments, station positioning, sample
handliug, and samplc shipment. The Laboratory analysis methods histed are compatible with
the NPDLES permit requirements.

FIELD EQUIPMENT AND SAMPLING VESSKI.

Tield cquipment requirements for the sediment sampling arc listed in Tablc 1. A work
vesscl with a two-person scientific staff will be aboard (o collect sediment samples by hand,
sincc no vessel with hydraulics is available in Ameiican Samoa.

STATION LOCATIONS AND FIELD POSITIONING

Scdiment samples will be eollected from a work vesscl using five separate gr_ah' samples at
cach of the seven sites. Vessel navigation will be done by using a Motorola Mini-Ranger I}I
clectronic positioning system. Use of a Mini-Ranger IIT will aHow ma?a'mum flexibility in
cstablishing sampling Incations and will provide range accuracy ota ppltoxunatcly =2 mcters.
A marker buoy will be deployed at the precalculated Mini-Ranger positon of thie new outfall
diffuser prior to collecting scdiment samples at the outer harbor outfall sites.
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SEDIMENT SAMPLE COLLECTION

Sediment sampling will be conducted in accordance with the Procedures for Handling and
Chemical Analysis of Sediment and Water Samples (U.S. EPA and Army COE, 1981).
Sediment samples will be collected using a 0.0225 square meter Petite Pouar grab sampler.
The Petite Ponar sampler is a weighted sediment grab sampler designed to penctrate and
collect undisturbed samples of sediments ranging from silts to coarsc gravels. This typc of
sampler has heen used previously 1o collect sediment samples throughout Pago Pago Harbor.
The grab sampler should be able to penctiate and provide a reliablc scdiment sample of
a minimum depth of 4 cm. '

Saruples will be collected with a minimum of five separate grabs at each of the seven sites.
Sulficient scdiment matcrials will be collected at each site to provide adequate material for
the sediment chemistry analyses. More than five grabs will be taken if required to collect
sufficicnt material. If the is hard or rocky, has no sediment, or hottom conditions at a site
prevent sediment from being recavered, the site will be relocated based on the judgcuent
of experienced scientists on the project staff.

Prior to disturbing the grab samples the following will be recorded in the ficld logbook:
sediment sample penetration depth, color, texture, odor, tempcrature, pH, and Redox
potential. The five (or more) samples {tow & single site will bec composited in a stainless
steel howl, and samples will be taken from the compositc for sediment chemistry analyses.
The total of seven composile scdiment samples for sediment chemistry analysis will be
collected.

Samples collected at cach sitc will be labeled with a unique designator to allow sample
tracking; each samplc designator will consist of a two-letter location code (IH or OH),
followed by a numcrical station code (1 through 7). Samples for chemical analyscs will be
immediately iced andfor preserved (as required) and prepared for shipuwent to the
laboratory. The laboratory selection will be finalized prior to field sainple collection

LABORATORY ANALYSES

Each compositcd sediment sample will he analyzed for the chemicals listed in Tablg 2. Al
sample collections will be performed in accordance with the Procedures for H_'?\Endlmp and
Chemical Analysis of Sediment and Water Samples (U.S. EPA and.Army (T'(')F" 1981).
éamplc containers, sample handling requiremeiits and sample preservation requirements are

listed in Table 3.
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QUALITY ASSURANCE AND QUALITY CONTROL

‘the quality assurance and quality control objectives for the sediment studics are to collect
representative sediments surface sdamples and provide laboratory chemical and physical
measurements that arc of kuown and acceptablc quality. The following requirements will
be followed to weet the objectives: ‘

. Providce verifiable laboratory chemical analyses with QA to evalnate accuracy
and precision targets '

. Maintain and document accurate vessel positioning for sample colleclion

. Provide field eqnipment redundancy (backup equipment)

. Develop and use a field operartions plan

. Examfnation of samples as collected and subscquent data by experienced
scientists

FIELD OPERATIONS PLAN

A ficld operations plan for conducting the sediment sampte collections will be developed as
the basic elemcnt of quality assurance and contro] activities, The operations plau will
include field data sheets, chain of custody forms, and a sample matrix collectivu checklist.

EQUIPMENT CALIBRATION

All equipment will be obtained prior to the beginning ol the scdi_mcnt studie_s field
collections and checked to verify correct operation. Any iustrument requiring calibration will
e checkcd and calibrated upon ifs arrival to confiun that it is in working condition.

The Mini-Ranger will be calihrated to the masnufacturcr’s specifications prior tn conducting
the dyc study. The unit and transponders will be checked against known distances sx{nllax'
to those to be encountered during the study. A calibration range maintained by the National

Ocean Service is used far this purposc.
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DATA ANALYSIS AND PRESENTATION

Field data will be summarized and vessel positioning data will be processed to calculate and
plot the sediment sampling locadons. Laboratory cliciuical and physical data will be
revieweq to determine whether analytical accutacy and precision targets were achieved and
to assess the laboratory quality assurance. Sediment chemistry results will be presented in
tabular formats.

A rcport of the results will be provided to EPA and USEPA following each monitoring
cpisode (within 90 days of the field sampling). Any proposed revisions to the study plan will
be presented in the monitoring report. Review comments from FPA and ASEPA will be
incorporated into the revised study plan as appropriate.
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Table 1
Field Equipment for Serfiment Field Collections
e ——
Number
Equipment Purpose of Units Accuracy Standard
Item

Work Vesscl Field Sampling Platform 1 N/A
0.02 meter Collect sediment samples 1 Sediment grab
Pctitc Ponar at depth acceptability of 4 cm
Sediment depth
Grab Sampler
Motorola Microwave positioning 1 +2 meters
Mini- System with 3 shore-based
Ranger III transponders
System
ASTM brass Wet sieve sediments from 2 N/A
sieves samples
Orion Redox | Measure sediment 1 =0.5 millivolls
Potential and | oxidation-rednction
pH Instrument | potential and pH in the

field
Sample Collections of sediments As Pre-cleancd sample
Containers for chemical analyses required | containers

in plan

Ice Chests Sample jar holder, cool As Pre-clcaned containers

samples on ice, and sample | required

shipment in plan
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Table 2 ]
‘ Sediment (‘hemical Analyses
Parameter EPA Method Standard
- Methods No.

Total Kjeldahl Nitrogen 175 437
Total Phosphorus 249 431
Sulfides ” 284 505
Total Volatile Solids (Percent Ofganics) 272 95
Pcreent Solids 270 91
Bulk Dcnsity . TBD TBD
Particle Size (Optional) None 250 g

10
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I'able 3
Sediment Sample Collection and Handling Requirements
Parameter Holding Time Minimum Preservation Sumple
Sample Size Container
Total Kjeldahl 7 days 0g Cool, 4°C 250 ml
Nitrogen plastic jar
Total 7 days 10g - Cool, 4C 250 ml
Phosphorus plastic jar
Sulfides 7 days Mg Cool, 4°C, add 250 ml
2 ml ZN-acetatc plastic jar
Total Volatile 14 days 100 g Coul, 4°C 250 ml
Solids (Percent plastic jar
Organics)
Percent Solids None 50¢g Codl, 4°C N/A
Bulk Density None S0g Cool, 4°C N/A
Particle Size None 250 ¢ Coul, 4°C 250 ml
plastic jar
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JOINT CANNERY OUTFALL
CORAL REEF SURVEY STUDY PLAN

INTRODUCTION

This Coral Reef Survey Study Plan presents the plan for conducting field surveys of the existing
coral reefs around Pago Pago Harbor. This study plan is required under the conditions of the
United States Environmental Protection Agency (EPA) NPDES Permit No. AS0000019 for Star-
Kist Samoa Inc. and NPDES Permit No. AS0000027 for VCS Samoa Packing Company. This
document describes the objectives, approach, field methods, and data analysis procedures for the
coral reef surveys.

Section I of the Star-Kist Samoa and Samoa Packing NPDES permits states the following
concerning the Coral Reef Surveys:

"Within six months of the effective date of this NPDES permit, the permittee, in
cooperation with- {Samoa Packing Co.; Star-Kist Samoa}, shall submit a field study
design for approval by ASEPA and EPA Region 9 to assess the potential impacts of the
discharge on the nearby coral reef. The study shall include coral reef transects which
shall conform to locations found on Figure 4 in the USE ATTAINABILITY AND SITE-
PECIFIC CRITERIA ANALYSES, P. P, (8) ERI S. A, FIN.
REPORT (CH2M HILL, March 15, 1991). The intent of this annual survey is to detect
significant differences, if any, from the database information found in the above-cited
document. Videos shall be submitted to both the USEPA and ASEPA. Guidance for
designing such surveys is provided in the Design of 3 nitoring Progr r
Municipal Wastewater Discharges to Marine Waters November 1982, EPA #430/0-82-010
(pages 70-71). In addition, the discharger should consult Ecological Impacts of Sewage
Discharges on Coral Reef Communities, September 1983, EPA #430/9-83-010, for further
information. The study shall be conducted within one year of the effective date of this
permit and every two years thereafier.”

This study plan is being submitted to EPA to comply with the NPDES permit condition of
Section I, and to provide for approval of this plan.

APPROACH

The NPDES permit states that coral reef surveys shall be conducted at all of the same sites
surveyed during the 1991 Use Attainability Analysis (CH2M HILL, 1991), to detect significant
differences, if any, from the 1991 baseline reef survey data. The wastewater discharge locations

1
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for the canneries and receiving water conditions in the harbor have changed since the 1991
survey. In 1991, when the previous reef survey was conducted, the two canneries operated
separate wastewater outfalls in the inner harbor area of Pago Pago Harbor. The 1991 surveys
involved recording reef transects at multiple-depths along the reef fronts at 19 sites located
around the entire circumference of Pago Pago Harbor. These 1991 coral reef field surveys were
designed to provide comparable records of the reef conditions around the entire harbor for use
in an evaluation of reef-face habitat conditions in areas of the inner, middle, and outer Pago
Pago harbor. These surveys were designed to provide a semi-quantitative summary of reef
corals and other benthic species, and reef fish identifications were incidental.

Presently, Star-Kist Samoa and Samoa Packing operate a joint wastewater outfall that extends
over 7,000 feet west from the canneries to a deep-water site offshore of Anasosopo Point in the
outer harbor. The outfall consists of a 16-inch HPDE pipe that terminates with a diffuser at a
depth of 176 feet below MLLW. The diffuser is located north of To’asa Rock and
approximately 500 feet west of the reef face near Anasosopo Point.

The approach and methodology for the coral reef survey has been designed to duplicate the 1991
reef video surveys that were conducted at each of the designated sites in Pago Pago Harbor, and
to be consistent with available guidance provided in the Design of 301(h) Monitoring Programs
for Municipal Wastewater Discharges to Marine Waters (USEPA, November, 1982). To meet
the NPDES permit conditions, video transects will be recorded at multiple depths at each of the
nineteen established reef transect sites around Pago Pago Harbor (Figure 1).

These coral reef field surveys will be conducted to provide video transect records of the reef
conditions around Pago Pago Harbor that can be compared with the 1991 survey and with future
surveys at the same locations. These surveys will be used to evaluate the condition of and
changes to the reef-face habitat in areas of the inner, middle, and outer Pago Pago harbor. The
surveys are limited to providing semi-quantitative data on the type, percent cover of live reef
corals and other benthic species. Reef fish identifications will be incidental to the reef habitat
evaluation. These video transect records will be analyzed and summarized by a qualified marine
ecologist with knowledge of tropical reef taxonomy and several years of experience specifically
in American Samoa. Estimates will be developed of live coral coverage and specific benthic
genera identifications will be provided, as feasible from the video record. Field survey data will
be presented in tabular formats in a coral reef survey report, and supporting data will be
included in the report appendix. Copies of the video records will be provided to ASEPA and
USEPA along with a report of the survey findings.

The first coral reef survey is presently scheduled for the first week of February 1993, after study
plan approval by EPA. Subsequent surveys would take place in February 1995 and 1997.

[CANVAVE
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STUDY METHODS

FIELD SURVEY METHODS

- The following section describes the methods and equipment to be used for the coral reef surveys,
including horizontal positioning at each reef site, sampling methods, .and QA/QC procedures.

Field Equipment and Sampling Vessel

Field equipment requirements for the reef surveys are listed below in Table 1. A small work
vessel will be used for the surveys. A three-person staff will be aboard to conduct the reef

survey transects.

3 shore-based transponders

Table 1
Field Equipment for Coral Reef Surveys
Number
Equipment Item Purpose of Units
Work Vessel Field Sampling Platform 1
SCUBA diving equipment and tanks | Underwater surveys 3
| ScubaPro -Monitor II Dive Computer | Continuous dive logging for each 2
diver’s repetitive dives and surface
intervals (safety equipment)
Sony 8mm Videocamera w/ Underwater videotaping of reef 2
underwater housing and lights transects
Sony 8mm Videotape player Viewing and verification of videotape
records
Nikonos Camera Underwater still photographs 1
30-meter transect line Provide reference line for video 2
transects
Transect Stakes Establish start and end point for each 100
transect
SeaKing Recording Fathometer Record reef profile at each site 1
Motorola Mini-Ranger III System Microwave positioning System with 1

Woos
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Survey Sites and Field Positioning .

Nineteen reef sites will be surveyed, and transects will be conducted at multiple depths at 16 of
these sites. The three sites located in the western end of the inner harbor (S-1, S-2, and S-3)
will only have a single transect conducted from the top to the base of the reef. The nineteen
reef survey sites (Figure 1) will be located based on the descriptions in the 1991 reef survey
logbook and photographs of the reef and shoreline at each site. A marker buoy will be set to
mark each site. During the first reef survey in 1993, the horizontal position of each site will
be recorded using a Motorola Mini-Ranger III electronic positioning system. The Mini-
Ranger III will provide positioning accuracy of approximately +2 meters, to document each site
in the harbor. A bathymetric profile of the reef front will also be made using a recording
fathometer to document each site.

At each of the nineteen sites, transect marker stakes will be driven into the reef at the start and
end of each transect. These stakes are designed to provide a long-term reference point for each

transect line along the reef-face. In 1995 and 1997, if the transect marker stakes cannot be -

located by visual positioning, then the Mini-Ranger coordinates will be used to locate a site and
a buoy will be deployed for divers to search for the stakes.

Reef Transect Methods

Marine biologist-divers will record underwater video transects on the reef fronts at 19 sites in
Pago Pago Harbor (Figure 1). At 16 sites (IH-3, 4, 5, MH-1 through 8, and OH-1 through 5),
video transects will be recorded along the reef face at three depths. The three sites located in
the western end of the inner harbor (S-1, S-2, and S-3) are remnants of reefs with less than 5
percent live coral, and these sites will only have a single transect recorded from the reef flat
down to the base of the reef face. Each video transect will be conducted parallel with the reef
face (along a depth contour), and along a 30-meter fixed transect line on the reef. The depths
for recording the video transects will include; the reef edge (15-20 foot depth), on the reef face
(at 30-40 feet depths), and near the base of the reef face (at 55-65 feet depth). The reef front
at some sites (e.g. MH-3) does not extend below 45 feet, and only two transects will be
conducted at similar sites. Only single continuous transects from the reef top to base, will be
recorded at the three inner harbor sites (S-1, -2, and -3). Video records of the reef flat areas
will also be recorded at six representative sites (IH-3, MH-3, MH-8, OH-3, and OH-5) to
document reef flat conditions.

At each of the nineteen sites, two divers will descend to the three designated transect depths and
hammer at 3-foot PVC marker stake into the reef to mark the transect start. These transect
marker stakes are to be driven into the reef at the start and end of each transect line to provide
a long-term reference point for each transect line along the reef-face. After each marker stake

hoo7
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has been established then the divers will be at the deepest transect and they will commence the
transect surveys at that point. The second diver will payout the 30-meter transect line and
hammer the end marker stake into the reef. The 30-meter transect line will have markings every
2.5 meters. The first diver will swim very slowly along the established 30-meter transect line
with the video camera and record two passes on the line. The second diver will take still
photographs at 5 meter intervals along the transect line using a 35mm camera. At the
completion of the transect filming, the transect line will be picked up and moved to the next
transect depth and the procedure will be repeated.

A field logbook will be maintained to include; the sampling times, descriptions of the site,
transect depths, reef face structure and features, reef biota observations, and weather and sea
conditions. The videotape will be viewed at the completion of each day in the field to ensure
that the record is complete and to record the location of each trasect record on the video tape.

QUALITY ASSURANCE AND QUALITY CONTROL

The quality assurance and quality control objectives for the coral reef surveys are to record
representative reef-front transects at each site and provide scientific interpretations and
summaries of these reef transect videos that are of known and acceptable quality. The following
requirements will be followed to meet the objectives. '

. Provide verifiable photographic interpretations of the reef transect videos with QA
procedures to estimate accuracy and error. Ten percent of all video transects will
be reanalyzed without identification to estimate accuracy and error.

. Establish long-term transect markers and document survey site positions (within
2 meters) for repeat surveys.

. Provide field equipment redundancy (backup equipment).

. Develop a field operations and safety plan for conducting the reef surveys to
summarize the schedule, survey procedures, field data recording, and safety

procedures. This operations and safety plan is a key element of quality assurance
and control activities.

. Test all dive and photographic equipment onsite prior to the beginning of the
surveys and conduct daily equipment checks,

By
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DATA ANALYSIS AND PRESENTATION

These surveys will be used to evaluate the condition of and changes to the reef-face habitat in
areas of the inner, middle, and outer Pago Pago harbor. These surveys will be limited to
providing semi-quantitative data on the type, percent cover of live reef corals and other benthic
species. Reef fish identifications will be incidental to the reef habitat evaluation.

The videotape transect records will be analyzed and summarized by a qualified marine ecologist
with tropical reef knowledge and several years of experience specifically in American Samoa.
The videotape analysis involves repeated slow-frame viewing of the transect video to record
estimates of live coral coverage and specific benthic genera. The percent of live coral will be
estimated at 5 meter intervals along the transect line, for 2.5 meter segments. The still
photographs will provide a secondary source for verification of estimates. Benthic genera
identifications will be provided, as feasible from the video record. Field survey data and site
positioning data will be summarized in tabular formats in a coral reef survey report, and

supporting data will be included in the report appendix. Copies of the video records will be
provided to ASEPA and USEPA along with a report of the survey findings.

R S VY]



VAN CAMP
SEAFOOD December 23, 1992

COMPANY, INC.

Pat Young

U.S. EPA, Region 9

75 Hawthorne Street

San Francisco, CA 94105

Dear Pat:

Enclosed find a report entitled, "VCS Samoa Packing Company
Wastewater System Evaluation Implementation Schedule,*® dated
12/21/92, which defines the status of recommendations from the

"Wastewater Treatment System Evaluation" report prepared by
CH2M Hill in June 1991.

This report fulfills the requirements of VCS Samoa Packing's NPDES

Permit No. AS 0000027, Section K. Wastewater Treatment System
Evaluation.

Sincerely,

James L. Cox

Director of Engineering
and Environmental Affairs

JLC:ms

cc: Pati Fai'ai - ASEPA, Pago Pago, American Samoa
Mike Macready - Samoa Packing Company

Enclosure
122392.13C

4510 Executive Drive, Suite 300 San Diego, CA 92121-3029
Phone: (619) 558-9662 FAX: (619) 597-4282



VCS SAMOA PACKING COMPANY
WASTEWATER SYSTEM EVALUATION

IMPLEMENTATION SCHEDULE

12/21/92
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BACKGROUND

A REPORT ENTITLED *"WASTEWATER TREATMENT SYSTEM EVALUATION® FOR THE
VAN CAMP SEAFOOD SAMOA PACKING COMPANY WAS PREPARED BY CH2M HILL

IN JUNE 1991.

SECTION 1ll, ENTITLED "OPERATIONAL OBSERVATIONS AND RECOMMENDATIONS",
ATTACHED, USTS FIFTEEN (15) RECOMMENDATIONS TO IMPROVE WASTEWATER

OPERATIONS.
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Table 7
Recommended Wastewater Improvement

A = First priority; improvement important to treatment system.
B = Second priority; improvement benefit-versus-cost unknown at this time; further investigation warranted.

Item Improvement Priority

LLaboratory Moaitoring Increase basic equipment inventocy, add equipment to allow runaing A
greater numbers of samples, add jar and DAF test equipment, improve
quality coatrol system

Sampler and Flowmeter Purchase refrigerated automatic sampler, instali new flume flow A
recorder/iotalizer

Surge Tank Level and pH Meter | Iostall level monitoring equipment to improve equalization, install pH A

. mecter to monitor need for adjustment to optimum pH for chemical

coagulation

Pressure Tank Feed Pumps Increase pumping capacity to maintain 65 psi pressurc at design flow A

DAF Float Trough Flush Install flush system td minimize water use and prevent baffle overflow
with solids

DAF Weir Leveling Install adjustable weir plate to improve cven distribution of surface A
overflow and prevent short circuiting )

Viscera Grinder Improve grinding capacity to prevent overflowing of solids to the A
wastewater system

Operator Training Improve operator training to include chemical dosage checking, upgrade A
.training in understanding of operational adjustments, work with plant
personnel on in-house wastewater minimization

Coagulant Dosage Improve coagulant dosage by increased jar and DAF testing A

Hydraulic Loading Improve in-plant water conservation to prevent further hydraulic A
overloading of the DAF

Polymer Feed Strength Decrease polymer feed strength to meet manufacturer’s A
recommendation

Sludge Tank Level Instal] clectronic level indicating device B

Flocculation Tank Increase floc tank size to accommodate 20-minute flocculation period, B
install scparate rapid mix tank (1- to 3-minute detention time)

Equalization Coutrol Antomate surge tank control system to optimize equalization and B
climinate overflowing

_Lime/Soda Ash Continue testing under controlled conditions for definitive results B
Notes:




in. IMPLEMENTATION / RESPONSE TO RECOMMENDATIONS

1. LABORATORY MONITORING

(a) Laboratory performance has improved by implementing procedures
requiring quality checks using known control samples. Participation in
USEPA Monitoring and Support Laboratory Water Pollution Performance
Evaluation Testing has aflowed the Sampac lab to increase accuracy.

(b) Additional equipment (i.e., 6 station Kjeldahl, large BOD incubator and
waterbath) is being evaluated for purchase which will allow running a
greater number of samples.

(c) Jar testing has been implemented using a newly purchased gang stirrer,
to evaluate polymer dosage rates and performance.

2. SAMPLER AND FLOW METER
(a) As recommended, a Milltronics flow meter was installed on 11/15/32.
(b) Automatic sampler will be instalied and operating by 4/30/93.

3. SURGE TANK LEVEL AND pH METERS
(a) Presently evaluating several level measuring equipment devices.

A level measuring device will be purchased and installed by 6/1/93.

(b) PH meters are used on the surge tank and Parshall flume and final
discharge sump. PH adjustment previously done in the flocculation tank
is now done at the Parshall flume as recommended by the CH2M Hill report.

4. PRESSURE TANK FEED PUMPS

(a) Both pressure tank pumps rebuilt 9/1/92 to maintain a minimum of 65 p.s.i.
5. DAF FLOAT THROUGH FLUSH

(a) Installation of a flush piping system was completed 10/9/92 utilizing liquid

from the high strength waste sump.

6. DAF WEIR LEVELING

(a) DAF weir leveling is scheduled for completion by 1/4/93. The need for an
adjustable Weir is still being evaluated.

-3 -
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. IMPLEMENTATION / RESPONSE TO RECOMMENDATIONS (Cont'd)

10.

11.

12.

VISCERA GRINDING

(@) Moare frequent cutter bar knife replacement implemented.
(b) One (1) additional viscera pump ordered 11/27/92 to improve pump capacity.
(c) Existing 2" viscera line upgraded to 4". Completed on 12/13/92,

OPERATOR TRAINING

(a) All wastewater operators attended a one day training seminar in September.
The main speaker was Bob Cunningham of Chemisis, Inc., a wastewater
specialist. The talk was on wastewater chemical dosage and operation.

(b) Operators attended a video presentation on 11/27/92 on chemical handling
and safety.

COAGULANT DOSAGE

(a) Daily jar effluent testing implemented using newly purchased jar stirrer.

HYDRAULIC LOADING

(a) Retort equipment replacement in the last quarter of 1992 has reduced plant
' water consumption by 100,000 G.P.D.

(b) Utilization of retort cooling water on clean—up and meal plant process has
further reduced the plants water usage.

(c) In—house water reduction measures have been implemented in all areas to
reduce water usage.

POLYMER FEED STRENGTH

(a) Manufacturers recommendations are followed when setting polymer dosage rates.
SLUDGE TANK LEVEL
(a) The sludge tank level indication has not been a problem and therefore cannot

be justified.



IMPLEMENTATION / RESPONSE TO RECOMMENDATIONS (Cont'd)

13. FLOCCULATION TANK

(a) A larger flocculation tank and rapid mix tank will be budgeted for FY '93/94.
14. EQUALIZATION CONTROL

(a) No decision has been made on the proposal to install a vari—speed pump

or control valve after the surge tank because it is not the most practical
technology for use at Sampac.

15. LIME / SODA ASH '

(a) A series of tests were conducted by increasing the pH in a slip stream of
effluent in an attempt to precipitate out phosporus and nitrogen.

(b) This testing was inconclusive and was discontinued.

(c) No further testing will be conducted.
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StarKist Samoa, Inc.
StarKist Seafood Company
180 E. Ocean Blvd.

Long Beach, CA 903802

Attention: Mr. Norman Wei
Dear Mr. Wer:
Subject: Wastewater Treatment System Evaluation

Enclosed are six copies of our final report on the wastewater treatment system for
StarKist’s American Samoa cannery.

The wastewater system 1s operating effectively producing excellent effluent quality. The
treatment equipment is in good working condition and well maintained. Unit loadings on
the discoived ar ﬂotanon unit foadings we lower than typical desigs valwes for both
3007y cnd e draalic oo Yool cleadin, Tor o o solids rat coula rot be
dete.minze. w3 e lach ¢ an ’.;ir how ¢ozter. Ao ag flow meter is important for
proper operations, which direcily impacts performance.

el

Waste stream monitering provided interesting insight into the strength of the three major
wastewater sources, but revealed no apparent means for reduction. Dry clean-up and
water conservation are routinely practiced and records show a significant reduction in
waste load. [t was observed that greater diligence in some dry clean-up practices may
provide some additional improvement in waste reduction.

Coagulant testing by jar tests indicated that the current alum/polymer system provides
good removals. The other coagulants tested, ferric chloride and polymer, showed variable
results with ferric chloride performing satisfactory and polymer performing poorly. The
Jar test results indicate that the current alum dosage may be slightly lowered without
significantly reducing treatment efficiency. Additional operator jar testing should be done
to confirm this observation.

503.752.4271

R 97330
2300 N.W. Walnut Bivd., Corvallis, O FAX 503 752.0276

Corvallis Office PO, Box 428, Corvallis, OR 97339-0428



StarKist Samoa, Inc.
Page 2

May 27, 1993
PDX30702.TS

In the area of operations, routine jar testing should be practiced and standard operating
procedures developed. Additional automation and alarms should be considered as
potential system improvements.

If you need any further assistance, please call.
Sincerely,

CH2M HILL

Brad Bjerke

Project Engineer

bsb/StarKist Samoa
ce: Steve Costa/CH2M HILL/SFO
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StarKist SeaFood Company Oelec
Memorandum
DATE: 1 June, 1993
TO: Pat Young, US EPA

Sheila Wiegman, AS EPA

FROM: Norman Wei /4 E/Z\//

SUBJECT: Wastewater Treatment System Evaluation for StarKist Samoa, Inc.

Pursuant to Section K of StarKist Samoa Inc.’s NPDES Permit AS0000019, please find enclosed
a copy of wastewater treatment System Evaluation Report prepared by CH2M Hill - an
independent environmental consulting firm retained by StarKist Samoa.

The findings of the report are self explanatory. As indicated in the consultant’s May 27th cover
letter to the report, the wastewater system is "operating effectively producing excellent effluent
quality". However, there are areas for improvement and StarKist Samoa will be reviewing the
report and submitting a schedule for implementing the recommended improvements to your
agencies within sixty (60) days.

Please call me if you have questions on this report.

Enclosure - one copy of report

cc: M. Callaghan
B. Mills
Wm. Adams
R. Ward
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Introduction

The wastewater treatment system at StarKist Samoa, Inc., tuna cannery in American Samoa,
was evaluated during an onsite visit from February 2-10, 1993. The wastewater system
evaluation was completed in response to National Pollutant Discharge Elimination System
(NPDES) permit requirements. The tasks addressed in this report include:

. Review of current operations and equipment for possible modifications to
decrease pollutant loads '

. Identification of wastewater characteristics from three major sources and
examination of waste load reductions

. Review dissolved air flotation (DAF) systems controls and operating para-
meters

. Test the effectiveness of three coagulants by jar and pilot DAF testing

. Recommendation of treatment system improvements, ranked in order of

importance along with an estimated cost of each improvement

This report is organized into four sections. Section 1 discusses the treatment unit sizes, and
operating description. Section 2 discusses permit limits, treatment performance, unit load-
ings and process control. Section 3 discusses the results of major wastewater stream sam-
pling program and jar/pilot DAF testing. Section 4 presents the operational observations
and recommended improvements. The improvements are prioritized and cost estimated.
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Section 1 »
Treatment Unit Sizes and Operating Description

Unit Sizes

The wastewater system at StarKist consists of physical-chemical treatment and includes the
following components:

. Thaw water supply pumps (2)

. Boiler water blowdown pumps (2)

. Boiler water cooling tower

. Thaw water sump pumps (2)

. Precooker juice sump pump

. Fishmeal sump pumps (2)

. Fishmeal press liquor pump

. Packing room screw sump

. Meal plant shaker screen

. Main collection sump pumps (4)

. Rotary screens (2)

. Screenings wet well pumps (3)

. Surge tank: 45-foot-diameter x 30-foot-high, volume 300,000 gallons

. Thaw water tank: 20-foot-diameter x 36-foot-high, volume 80,000 gallons

. Thaw water pumps (2)

. Pressurization pumps (3)

. Retention tank: 6-foot-diameter x 14-foot-high

. Alum tanks (2):; 3.3-foot-diemeter x 4-foot-high, volume 275 gallons

. Polymer rank 45 fot-dismeter x 5-fuot-high, velume 300 galions

. Dissalved «r Joicdon tauk:  45-Toot-ciareter x i 1-foor-high, volume
130,600 galions

. Parshall flume: 9-inch throat width

. Effluent wet well: 10,000 gallons

. Effluent pumps (3)

. DAF grit pump

. Float sludge (DAF) day tank: 9-foot-diameter x 10-foot-high, volume 6,000

gallons
. Sludge transfer pumps (2)
. High strength waste storage tank: 30-foot-diameter x 40-foot-high, volume

200,000 gallons
. Boat sludge pumps (2)

A process flow diagram of the wastewater treatment system is attached in Appendix A.
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Operating Description

StarKist Samoa separates its high-strength waste from the other process wastewater for
ocean disposal. The high strength sources include the precooker juice, fishmeal press
liquor, and packing room screw sump. Solids are removed from these high-strength waste
streams using a shaker screen. The other major high-strength waste stream source is the
dissolved air flotation sludge. The high-strength waste is barged to disposal once per day.

Major wastewater sources transferred for treatment include thawing water, butchering area
washwater, dock area water, spray cooling water, and packing rocm cleanup water. With
the exception of the thaw water, the main wastewater sump collects these cannery waste-
water sources for pumping to the rotary screens. The screened wastewater is then pumped
to the surge tank for flow equalization. Pressurization pumps transfer the wastewater to a
retention tank where air is added, followed by coagulation chemical addition and DAF
treatment. Coagulation chemicals used in the treatment are alum and polymer. The alum is
“injected into the DAF inlet pipe several feet from the tank wall with the anionic polymer
“added 1 foot downstream of the alum. A strip chart recorder records the pH level continu-
ously. Occasionally, pH correction with caustic is required before discharge. The treated
wastewater flow is measured by a Parshall flume prior to pumped discharge into the com-
bined cannery outfall.

Salt water pumped from Pago Pago Harbor is the primary thaw water source. Freshwater is
occasionally used in lieu of salt water for select packs. The thaw water is collected in a
sump separate from other process wastewater and pumped to a thaw water storage tank.
The thaw water is then transferred to the process water surge tank during periods of low
flow. The separate storage of thaw water allows more manual equalization of flow and
temperature in the surge tank.
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Section 2 _
Current Treatment Limits, Performance, Unit Loadings,
and Control Description

Treatment Limits

The StarKist Samoa treatment system is currently handling wastewater flow of approxi-
mately 1.0 millon gallons per day (mgd) from tuna processing. The current discharge limi-
tations are shown in Table 1.

Table 1
Effluent NPDES Limits
Parameter Monthly Average Daily Maximum
Total Suspended Solids (TSS) 2,653 6,673
(lbs/day)

_(35(& Grease (0&G) (Ibs/day) 675 1,688
Total Phosphorus (TP) (lbs/day) 192 309
Total Nitrogen (TN) (Ibs/day) 1,200 2,100
Total Ammonia (Ibs/day) --- 133
Tempergtur? (F 90 95
pH o e 6.5-8.6

Treatment Performance

Current operations fully meet all of the limits listed in Table 1. The average effluent values
from 1992 were 862, 210, 55, 922 Ibs/day for TSS, O&G, TP, and TN, respectively. These
values are about 70 percent lower than the permit limits for TSS, O&G and TP; and 20
percent lower than the permit limit for TN. Influent monitoring was discontinued in 1992,
but based on 1991 data, removal efficiencies for the treatment plant averaged about 90 per-
cent for total suspended solids (TSS), 90 percent for oil and grease (O&G), 65 percent for
total phosphorus (TP), and 30 percent for total nitrogen (TN). The removal values indicate
excellent historical treatment efficiency on parameters related to solids or precipitable com-
pounds such as phosphorus.

Chemical dosages used in 1992 for alum and polymer indicate an average dosage of
92 mg/l and 2.5 mg/l, respectively. The polymer currently being used is a Nalco anionic
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type. The polymer is fed as a 0.4 percent solution (2 gallons polymer per 500 gallons
water).

Table 2 presents the monthly average effluent concentration values for the current treatiment
system from 1992 to present.

Table 2
Average Monthly Effluent Values for
January 1992 to February 1993
Polymer Qil and
Flow/2,000 Alum Dosage Dosage TSS Grease TP TN
Date 1bs Fish (mg/) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
1/92 2470 83 1.75 74.6 19.8 4.5 88.5
2192 2,530 &5 1.66 103.4 248 6.1 103.4
392 2.820 90 1.85 80.0 20.2 5.8 130.3
492 2,620 91 1.85 177.0 40.4 13.5 118.6
592 2.230 90 1.92 74.6 11.2 47 93.7
6192 2.520 94 1.96 649 132 39 929
7/9% 2330 95 2.0¢ 56.6 17.¢ 35 68.8
8/92 2,520 97 252 95.7 28.8 39 79.8
992 1.970 101 2.7 62.9 11.8 37 70.8
10/92 2110 94 2.64 520 20.2 43 67.4
1192 1.700 92 2.57 59.5 12.9 4.6 53.8
12/92 1,680 94 6.39 62.1 15.6 4.5 67.2
1/93 1.880 95 2.67 65.3 19.9 35 63.2
2193 1.9 93 263 532 154 47 45.1
r_‘:" ey H 611;‘ N 8 ‘ a2 : ” 1€ 45.T——
v 1280 0" S P O X T

Av:«i T 2240 92 s i T Y 5 82

As can be seen in Table 2, the influent flow per ton fish processed has steadily decreased
due to expanded water conservation efforts.
2,800 gallons per ton fish in 1991 and averaged 2,240 since January 1992. The result is
less total daily flow through the treatment system.

The average flow per ton fish averaged

Unit Loadings

Table 3 shows the design parameters commonly used for DAF treatment systems. The table

compares typical design values with average and maximum operating values observed at
StarKist Samoa.

CVOR337/021.51
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Table 3
DAF Unit Loadings
Starkist
Typical Design | Starkist Average Maximum
Parameter Range Operating Value | Operating Value
Operating Pressure (psi) 50 - 65 50 (1 pump) 60
60 (2 pumps)

Air/Solids Ratio (Ibs of 0.01-0.03 --- ---
air/lbs of solids)
Solids Loading * 2-4 0.2 0.7
(Ibs/ft*/hr)
Hydraulic Loading 0.5-1.5 0.6 (one pump 0.9 (two pumps
(gpmV/ft?) running) running)
*Solids Loading based on influent total suspended solids samples from 1/91 through
2/92.

The DAF operating values for StarKist’s Samoa treatment system are well within normal
design operating values. The air to solids ratio could not be determined due to a lack of an
air flow measuring device. The visual inspection of the wastewater enterlng the tank did
indicate air flow which appeared adequate for treatment.

The amonat of solids 'aaded into the cell 1s low in comparison with the typical design val-
ue: ihe solids toading value, vorr bases ou 1991 and arly 1997 dotan Tnfiuent TSS
measienieiits were discontinuad ui carly 1992, therefore, data from the past ycar are not
available. The influent TSS concentrations measured during onsite work are approximately
the same as previously measured, yet influent flow has steadily decreased.

Therefore, low solids loading values, lower than found in Table 3, are probably in current
use.

Hydraulically the DAF is loaded within an acceptable operating range. The rated hydraulic
capacity of the DAF (according to StarKist literature) is 2,000 gpm or approximately
1.25 gpm/ft?. The flow rate through the system varies based on the number of pressuriza-
tion pumps used. One pump produces a flow rate of about 1,000 gpm at 50 psi and two
pumps at a flow rate of about 1,400 gpm at 65 psi. The flow varies around these values
depending on the level of wastewater in the surge tank. The system is shut off at the low
surge tank level. The tank is allowed to refill before restarting the pressurization pumps.
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Control

The operation of the DAF treatment system components is primarily a manual function.
Level switches control pumping operations from the sumps. After leaving the screenings
wet well, operation becomes manually controlled by the operator starting and stopping
pumps observed based on surge tank level. Operators also observe the thaw tank level and
transfer water to the surge tank when the surge tank level is low and when it is used to
supplement weekend flow. Chemical feed rates are manually adjusted to achieve an aver-
age alum dosage of 90 to 100 mg/l and polymer dosage of 2.0 to 2.5 mg/l. ‘
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Section 3

Waste Stream Monitoring and Jar/Pilot DAF Testing

Waste Stream Monitoring

The streams evaluated were the spray-cooling thaw water, butchering area, and packing
room washdown. The streams were analyzed for nitrogen, phosphorus, total suspended
solids, and oil and grease. Sampling for these specific waste streams was conducted on
February 9 and 10. Grab samples were tiken hourly at each location and combined for
analysis. Estimations of waste stream flow values were based on calculations or water
meter readings. The goal of the monitoring system was to evaluate the waste constituents
of the waste streams and determine whether any methods to reduce the amount could be
deduced.

The thaw water was sampled hourly for 24 hours at the thaw water sump. The volume was
estimated based on thaw water tank pump downs. The pump downs, along with the esti-
mated in-flow during pumping, gave a thaw water flow of 210,000 gallons. A separate
estimate of the thav' water volume was calculated based on the tons fish processed, tons
fish per thaw cycle, and voiume thaw water per cycle. Approximately 480 tens of fish
were processed on February 8 and 9 with about 14 tons per thaw cycle and approximately
8,000 gallons per cycle. The calculated volume for the thaw water during the sampling
period would be about 275,000 gallons. The error in the pump down estimation should be
less than the rough calculation based on fish processed. Therefore, thaw water was esti-
mated at 210,000 gallons.

The spray-cooling samples were grabbed hourly in a sump in the cooling area, which col-
lect=d water frem about ~ne-third of the cooling area. Water flow data for the cpray cool-
inz could ron Lo directly coininso. Several cwuter metess athe arca vl moniiored o
devetop a rough estimate or volune. The esunmiate was based on the pacang yvom meter
minus fishroom, fishmeal, and dock meter readings. Total dock flow {metered at only one
of two lines to dock) was estimated at 60,000 gallons. The spray cooling flow value by this
method still included the butchering area water flow. The water flow from butchering could
not be estimated separately, but was estimated as contributing about 25 percent of the spray
cooling flow. A butchering wastewater sample was collected hourly. The plant washdown
wastewater was sampled during the night shift cleanup. The afternoon shift cleanup is
primarily a dry clean with limited water usage. The high pressure water used during pack-
ing room cleanup has a separate meter, therefore the flow should be representative. The
proportion of packing room cleanup water used during the night shift represented two-thirds
of the high pressure water flow for the day.

Table 4 shows the results of the waste stream analysis and flow monitoring.
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Table 4
Select Waste Stream Monitoring
TSS 0&G TP TN NH3-N Flow

Area (mg/h) (mg/) (mgh) (mg/) (mg/l) (gal)
Spray 650 329 242 1,204 465 51,000
Cooling
Thaw 105 9.1 28 59 34 210,000
Water
Butcher 435 170 97 207 101 17,000
Area
Packing 9,025 308 214 722 52 56,000
Room

Several comparative observations can be made from the results.

. Spray cooling wastewater is high in TP, O&G, TN and NH3-N, contributing
over one-third of the TP and O&G, one-half of the TN, and two-thirds of the
NH3-N mass from the four streams.

. Thaw water contributes a majority of the flow. Even so, only one-fifth of
the total mass of TP and NH3-N is contributed by the thaw water.

. Butcher area wastcwater contributes a relatively small portion of the total
load, due to the inw flow.

. Packing room wastewater contributes about 90 percent of the TSS load, and
over one-third of the O&G, TP and TN load.

Spray cooling contributes a majority of the waste load in terms of O&G, TP, TN, and NH3-
N but offers no apparent means for reduction. The current system uses a mist spray to
minimize water flow, yet achieve the cooling function. -

Thaw water, though contributing a majority of the flow, does not make a large contribution
to the total load from the four major waste streams. The recycle of thaw water would re-
duce hydraulic load, but waste concentrations would likely increase. Therefore, no net
reduction in load would be seen by recycling thaw water.

[n-plant water conservation was apparent in all areas of the cannery. The packing room
cleaning operation used dry cleanup prior to wet cleanup to minimize waste load to the
treatment system and maximize the fish meal product. The waste stream sampling program
illustrates the major TSS waste load contributed by the packing room. Even though cleanup

CVORI37/022.51 3.2



activities in the packing room are good in terms of dry cleaning procedures, continued ef-
forts a: waste minimization in the packing room area should be made. The packing room
cleanup was observed to still have potential for additional capture of solids before wet clea-
ning, such as not sweeping scraps over wastewater channels with grating.

The daily monitoring of in-plant water usage at various locations provides useful data in
specific plant area water minimization. The only area of potential water conservation im-
provement would be in the dock water usage. Continuously running, unattended hoses
could often be secen. The waste load would not be decreased significantly by conserving
water in this area, but a decrease in the hydraulic load to the treatment system could be
realized. Improvements in water conservation not only reduces the treatment system hy-
draulic load but reduces the cannery’s treated water demand.

Unfortunately, a misunderstanding with operations staff resulted in no influent composite
sample. Therefore, the proportion each individual waste stream strength contributed to the
total wastewater strength is unknown. Influent mass data from 1991 was used for general
comparison purposes, although, the 1991 values are higher than present loads probably due
to waste minimization efforts enacted since then. The 1991 average influent load was 6,420
lbs/day TSS. 2,920 lbs/day O&G, 250 lbs/day TP, and 1,540 lbs/day TN. The four waste
streams whick wers monsiored had total loads of 4,740 i><'day TSS, 320 lbs/day O&G. 260
Ibs/day TP, 980 lbs/day TN, and 300 lbs/day tH3-N. The additive results from the four
waste streams indicate they would contribute 74 percent of the TSS load, 11 percent of the
O&G load, 96 percent of the TP load, and 64 percent of the TN load, if compared to 1991
influent waste.

Jar/Pilot DAF Testing

A fovr-pince jar stimes and a benci -.. JAF unit wers used in ceaguiaticn chemical iest-
ing. Twenty four hour composite influciit samples were coilected oa February 4-5, Febru-
ary 5-6, and February 8-9, 1993. The untreated influent was analyzed for pH, turbidity,
TSS, O&G, TP, and TN. The influent samples were tested using three chemical programs:
alum, ferric chloride and polymer.

The method and procedures for the jar testing routine were as follows:

. A four-station gang stirrer equipped with variable-speed drive and a separate
lighted stage mixed the one liter samples.

*»  Mixer speeds were standardized using a 1 minute rapid mix of the primary
coagulant. If a bridging polymer was used, a 30-second rapid mix followed

the primary coagulant.

. A 3-minute slow mix flocculation step preceded a 10-minute quiescent peri-
od.
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In general, the pH was not adjusted prior to application of the treatment mode. Samples
were withdrawn from the jar using a pipet. The samples were analyzed for pH, turbidity,
TSS, O&G, TP, and TN. Turbidity and pH were measured immediately after jar testing.
The results from the turbidity meter may not be accurate due to calibration outside the
measured range (the only standard available was 0.1 NTU) but were reproducible so com-
parative use of the data should be valid. All other analyses were conducted in-house by
StarKist laboratory staff.

The pilot DAF consisted of a Float-Treat Test Kit. A sample was treated using the jar test
procedure of chemical addition with rapid r..ix. The cell was filled three-fourths ful: with
treated sample and pressurized with a hand pump to 50 psi. After 30 seconds of vigorous
shaking, the liquid was released to a 1 liter jar. Samples were withdrawn from the jar after
10 minutes.

The pilot DAF system as described did not produce a floatable floc when tested with the
alum and polymer program. The floc appeared to be broken up by the procedure. In addi-
tion, the lack of a continuously pressurized release of wastewater compounded the failure.
Full-scale treatment indicates that a floatable floc can be formed with the alum/polymer
program. Therefore, to avoid a skewed comparison of different chemicals, the pilot DAF
system testing was discontinued. The test did illustrate the fragile nature of the aium/
polymer floc and suggests the chemical application point should remain near the DAF inlet
to minimize floc disruption.

The treatment goal, to meet permit limits, requires the system to produce an effluent with
average concentrations less than 318 mg/l for TSS, 81 mg/l for O&G, 23 mg/l for TP, and
144 mg/l for TN. The concentrations are based on an average flow of 1.0 mgd. The jar
test results were evaluated with these concentration limits representing maximum values.
The iar test joual was ¢ ¢ 2duce the lowest reasonable ceorcentrations.

Jar Test Results for Alum Treatment

A grab sample was collected on February 4, 1993, for the initial screening jar testing. The
results for alum and polymer are shown in Table 5.
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Table 5
Alum/Polymer Jar Test Screening Results

Alum Polymer pH Turbidity TSS
(mg/l) (mg/1) (units) (NTU) (mg/)
0 0 6.4 --- 516
25 1.5 6.5 4.5 47
50 1.5 6.4 4.3 26
75 1.5 6.3 2.6 39
125 0.5 6.4 1.1 23
250 1.0 6.1 1.0 18
370 1.5 --- 25
625 2.0 --- 4.4 ---

The screening test results indicated alum dosages less than 100 mg/l provided 90 to 95 per-
cent TSS removal with little added TSS removal efficiency at higher dosages. The remain-
der of the alum testing was done with dosages lower than 100 mg/l.

Table 6 shows the results of alum and polymer treatment jar testing on a composited sample
collected on February 4 and 5, for removal of TSS and O&G.

i Table 6 ]
Alum/Polymer Jar Test Results
Alum Polymer pH Turbidity TSS 0&G
(mg/l) (mg/l) (units) (NTU) (mg/l) (mg/l)
0 0 6.2 65 1,127 493
50 2.5 6.1 2.1 65 8.3
65 2.5 6.1 23 72 15.1
80 2.5 6.2 3.4 58 14.4
95 25 6.0 2.3 52 5.9

The results indicated that the pH was reduced less than 0.2 pH units for all alum dosages.
The results of testing for O&G removal using alum and polymer show excellent removal,
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greater than 97 percent, at the four dosages tested. The results obtained for both O&G and
TSS also indicate little added removal with dosages greater than 50 mg/l.

Test results for removal of TSS, TP, and TN using alum and polymer were obtained on a
composite sample collected on February 8 and 9. The results are shown in Table 7.

Table 7
Alum/Polymer Jar Test Results
Alum Polymer Turbidity TSS TP TN
(mgh) (mg/l) (NTU) (mg/)
0 0 75 855 14.8 112.1
35 2.5 17 149 13.1 82.6
50 2.5 11 136 7.2 ] 64.4
65 2.5 8 79 8.6 75.6

Table 7 shows the removal of TP improves substantially between the 35 and 50 mg/l alum
dosages with approximately a 50 percent removal. The removal of TN shows the 50 mg/l
dosage provided the best removal of the three dosages tested with approximately a 40 per-
cent removal. The removal of TSS was best at the 65 mg/l dosage. The results for the 65
mg/l were similar to full scale results with 90 to 95 mg/l dosages.

Alum and polymer treatment with pH adjustment to pH 7 and 7.5 indicated litile change in
respect to rurbidity aidt TSE, but chowezd much lowsr TP removal, less thar 20 poocent

The literainre supports this shzenvasion with minimun solubility of zluminum phasphaie at
pH 6 and the optimum pH range between 5.5 and 6.5.

Jar Test Results for Ferric Chloride and Polymer Treatments

Ferric chloride was tested using the February 8 and 9 composite sample. The three dosages
tested are shown in Table .
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Table 8
Ferric Chloride Jar Testing Results
Ferric
Chloride Polymer Turbidity TSS TP TN
(mg/l) (mg/l) (NTU) (mg/) (mg/) (mg/)
0 0 75 855 14.8 112.1
50 0 10 105 7.7 75.7
75 0 6 48 5.6 79.8
100 0 8 64 5.7 75.6

Ferric chloride produced treatment results similar in magnitude to alum treatment. The use
of an appropriate polymer would probably increase the effectiveness. Due to the large
number of polymers available, testing with various types was not done. Ferric chloride
typically has a higher cost than alum yet has similar treatment results. Additional jar test-
ing by StarKist would be needed to fully determine whether the benefits .utweigh the
costs. The sampling procedure collected insufficient sample volume for oil and grease
analyses.

A limited number of samples were analyzed for a treatment mode based strictly on poly-
mers. A polymer sales representative performed initial screening tests on a grab sample
taken on January 26, 1993, and provided recommendaticrs for additional jar testing. Ven-
dor and on-site results, with and without pH adiustmont, for 2 cationic polvmer and a cat-
ionic with: 2pionic pot. ner are shown below in Tabiz 90 The rosulis of T tosts prefony
by the V=ndor ard r=selts oF ana2iyses i Composite santpdec taken Garing tae onsife
are combined in Table 9.
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Table 9
Polymer Jar Test Results
Cation | Anion pH Turb. TSS 0&G TP TN

Date (mg/l) | (mg/) | (units) | (NTU) | (mg/!) | (mg/) | (mg/N) | (mg/l)
1-26 0 0 6.5 --- 598 1,069 7.2 166.1

(TKN)
1-26 3 0 6.5 --- 120 103 0.3 51.3

(TKN)
126 | 8 2 85 | - 9% | 126 4.5 44.8

(TKN)
2-5 0 0 6.2 65 1127 --- -:- ---
2-5 8 0 6.2 17 162 --- --- ---
2-5 8 2 6.2 16 237 --- --- ---
2-9 0 0 6.6 75 855 382.9 14.8 112.1
2-9 8 2 6.6 18 196 2.2 14 54.6
2-9 6 1 6.6 25 183 --- 21.2 56.1

The polymer treatment mode did not provide effluent quality similar to alum. In general,
all treated samples had considerable haze, which is evident in the turbidity values. The
polymer treatment prograin did nict removs the TSS, O&G. o TP as weil 4. oilnm. Based
on the zpuarent decrease in « verali fieatment. 2 polymor oalv vostment mode is ne. rocom-
mended. ‘

Jar Test Discussion

The jar test results indicate that the current alum and polymer program provides removal
efficiencies that far exceed the required treatment. The jar test results are further confirmed
by full-scale results of the same magnitude. It appears that satisfactory results are obtained
at dosages of 50 to 65 mg/l alum and 2.5 mg/l polymer. The treatment efficiency does
increase at higher alum dosages, but only slightly. A balance between the additional treat-
ment achieved and the increased sludge disposal required should be evaluated by StarKist.
Current full-scale application rates are approximately 100 mg/l alum and 2.5 mg/l polymer.
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Section 4
Operational Observations and
Recommended Improvements

QOperational Observations

The operation of the treatment system is a manual operation and is highly dependent on the
proficiency of the operator. Day shift operations are excellent with lead operator supervi-
sion over operations tasks. The operations attention appeared to decrease in evening and
night shifts. It was observed during an evening shift that no air was being supplied to the
DAF. Once alerted to the problem, the operator bled water from the air line and restored
proper operation. Currently, the operator must inspect the DAF surface for indication of
air. It is important to add an air line rotameter for monitoring of the air flow to the DAF.
Occasional influent TSS samples will also be required to verify the proper air to solids
ratio.

Automation of the treatment system is an available option to continuous manual control.
Level monitoring systenis ir the surge tank and thaw tank could be used to start and stop
pumps, as well as indicate alarm conditions. The maintainability of an autornated system in
Pago Pago is a major concern and may make this option undesirable. Automation does
eliminate treatment inefficiencies associated with manual operation, but also could contrib-
ute to inefficiencies if not reliable.

The chemical dosage was determined based on the visual observation of the effluent. The
wastewater does change based on the size of fish being packed and the type of pack (certain
packs require a frechiwarer thaw), Jar tecting sbonld be implemented tc verify proper dosag-
es. The £ aoy CF e oosting v T sl L2 ML Ky onaq profesakl o2
The added jar eofing choule not 1oguiin oo than & hovy o7 operator oo o couic use
turbidity as an indicator of effluent quality. The results of ihe onsite jar testing indicated
the currently used alum dosage is more than adequate and may be slightly higher than
required. Routine jar testing by the operations staff would help in refining the alum dos-
age. The two other chemical coagulants tested, ferric chloride and polymer, did not appear
to provide any distinct treatment advantage over alum.

TRV AR

The operator log sheet for each shift and the startup procedure are attached in Appendix B.
Hourly inspection of tank levels, pump operation, flow, and pH are required by the opera-
tor. The startup procedure description is not a routinely used reference. Valves are not
numbered and pumps are not numbered as written. Simple instructions should be prepared,
which reflect the Samoa wastewater system operation. The instructions should describe the
operating strategy concerning pressurization pump operation in conjunction with surge tank
level, thaw tank water transfer to surge tank, spot check procedures on effluent quality, and
calibration of instruments such as the flume and pH meter.

CVOR337/023.51 4-1



During a night shift, two overflow events were witnessed. Both the thaw sump and screen-
ing sump were seen overflowing. Neither overflow resulted in discharge to the harbor but
caused considerable back up in the dock area. The screening sump overflow was caused by
a sticking float switch and the thaw water sump was caused by a motor trip out. Alarms to
alert operators of these overflows do not exist. Only one alarm exists, a red beacon for a
high level in the effluent pump station sump. The revolving red beacon alarm light is
located next to the effluent sump. The logistics of providing additional alarms is not
known, although it would be desirable to have a central alarm panel with signals from
currently unmonitored components wired to the beacon for a common alarm light.

Recommended Treatment System Improvements

System improvements for the StarKist Samoa cannery include both equipment and opera-
tions. The recommended improvements are tabulated and ranked in terms of importance to
the efficient operation of the treatment system. Table 10 lists the recommended improve-
ments, estimated cost (if any), and the priority of each item. Level A priorities are impor-
tant to improvement of the treatment process. Level B priorities have unknown treatment
improvement benefits and further evaluation may be warranted.

Table 10
Recommended Wastewater Improvements
Item Improvement Priority
Air Flow Measurement Insert air flow measuring A

device in compressea air
supply o retention tzuk for
operator control and moni-
toring. Estimated cost

$500.

Coagulant Dosage Improve coagulant dosage A
monitoring by increased jar
testing.

Operation Procedures Prepare operations proce- A

dures for treatment system.

Alarm System Install high level sump B
alarms to minimize over-

flows. Estimated cost
$5.000.

CVOR337/023.51 4-2



‘ Appendix A
Wastewater Process Flow Diagram
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Appendix B
Treatment System Daily Log Sheet
and Startup Procedure

CVOR337/018.51



333333335335

STAR-KIST SAMOA, INC.- WASTE WATER TREATMENT LOG
0 . T - Y .
DATE BeFore !
H e N UM
LEVEL | Serrng | PARSHALL PH waterR | FLOw . o e s LEvEL | Sothuey | SUWP I RROurss | aR |DOCK AREA
HOUR  |ALUM TANK[ALUM PUMP,  FLOW READ. TEMP. LEVEL |Pre%SLRE | SURGE |PREC. 7 | OLY.TANK [POLY PUMA  PUMP | PuMPs PRESS ’l
—
1
)
’
: i
T —
]
il
i
!
. —_— -
- \ _ L

Ter A_NTIN I TTY

I“'v'v'—"vw'-a"=='=



SPUNTLDT LD 2O

et

START-U?

2000

GPM

WO Sve e TODOUT Lol [

POR

FLOTATION

STAR-XISTI:ISAMOA,

PROCEDURRE

CELL

INC.



TAN-96-1993 17:58 FROM  SKF ENG SUC 319-S39-3882 10 913937S29276  P.4l

10- )

11.

12.

13.

14.

NORMAL START-UP PROCEDURE

.

Open valves at trapsfer pump.
Opea valve §#1 at surge tank.
Start Compressor #1. .
Start transfer puxmp.

a) Bé syre it is primed.

Open valvé #4 from surge tank.
Open valve #3 or valve $2 depending on vhether you use pdmp ¢6 oxr pump 47.
Open valve #6 or valve #7 depending on.vwhether you use pump #6 or pump #7.

Valve €11 will open automatically when either pump $6 or pump #7 is started.

- Start pump #6 or pump $7 depending oa which suction and discherge valves you

open incperation #4 and #5 above.
Adjust pressure at valve #£11 so pregseure géuge reads 55 psi.

When the flotatiom cell t;.full and water is coming out of the riser tubes
then tura on motor ¢#4. This is the top sludge scraper drive.

Llavel {n the floctation cell may be adjusted by sAding rings to-the tubdes or
taking them out. The water level should be 1/2 way up the sludge ramp.

If the level in the surge tank {8 lov then water will return to the tank by
gravity throughc the reeycle valve #15. Thia valve is controlled by the liquid
leve: cemtreilzay A, When the 2ugpe? sigaal zove . zeve Then the valva 4is apan.
Wheu the outpag siznal reads 25-30 thenm it a3 o’ ssed.

When the level in the surge :ank-tiéea, the float in the 1li{quid level controller
will automatically close off the recycle valve. This action will force more wvater
through the final discharge line.

The speed of ootor #4 which {3 thé sludge scraper arm motor may be changed to suic
by merely turning thz speed dial on the side of the unit. This dial should never
be turned unless the motor is running. Normal cpeed should be close to zero on

the dial. Too much speed of the arm will remove excess water with che top sludge.

The sludge tank reccives the wmaterial which the top scraper pushes over the ramp.
This material will dewater on standing and can be decanted by opening valve ¢l7
and valve #16. When these valves are opened and the pump #3 i@ started chen

‘bottom water from che sludge tank will be removed 2und pumped to the top of the

flocation cell This discharge should be observed and wvhen the water turms to
sludge then pump €3 should be turned off. At this point close valve #17 and
open valve #13. When the pump i8 started again it will transfer the sludge co
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Start-Up Procedure
Page 2

@ tank wagon. When the level in the sludge taok gets near che bottom turn
off pump #3 and shut all valves. .

15, Ia the event that the quali{ty of water i{s not clear enough f{t 18 an indication
that chemical {s necded. The alum pump is pump #2 and has a valve in the dis-
.charge line. Open this valve and turn on pump #2. This pump has two pumping
heads and each head has an adjustable stroke. Probably one head only will be
used and the cther head should be sat to zero fced.

16. Alum should be mixed {a the vhite plastic tank at 3 concentration of 1 pound of
alum to onme gallon of water. The alum should not be dumped into the tank by
the bag full. Rather, take smaller quaatities and spread it over the surface
of the water. From time to time, turn on the air line to mix up the eantire
soluction. Do not let the air lipne stay on except for short periods of time.
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PROCEDURE TO REMOVE BOTTOX
SLUDGE PFROM FLOTATION CELL
.1. Open valve #13. o . .

Open valve #l4.
Tura -on pump #5.

Obsgerve water being discharged to the sludge tank. When it rums clear shut-off
pump £#5. Close Valves #13 and #14.

PROCEDURE TO REMOVE BOTTOX
SLUDGE FROM SURGE TAKE BY FI24P &5

Open valve #12.
Opea valve £14.

Tura om pump #5.

Observe water being discharged to the slﬁdge tank. Whem 1€ runs clear shut-off
pump #5. Close velves #12 and £l4.

PROCEDURE TO BACKWASH SANDPANS

Pump £6 or £7 wmust be runﬁing.

Opea valve #3. Lleave valve open for 10 minutes.
Build-up the pressure on valve #11 so i£7shuts off.
Close valve #9,

Reset pressuie on valve #11 to hold S5 psi.

PROCEDURE TO REMOVE TOP SLUDGE FRG® SURGE_TANK

Open valve #5 wvhen either pump ¢6 or pump €7 i3 in operation. Sludge will not
be renoved_unless the level ia the surge tank {3 dowva to the top of the bog

. trough,

Open valve £#£10 to jet water into the surge tank from either p&iﬁ $#6 or pump £7

Close valve £10 when top sludge is removed.

Close valve #5.
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PROCEDURE. TO REMOVE BOTTOM
SLUDGE FROM SURGE TANK
THROUGH THE SANDPANS

Pump #6 plus Pump #£7

1. Pump #6 of pump #7 n;at be running.

2. Open valve #8.

3. .Cloae valve #4.

4. Allowv valve #S.to remain open 1/2 hour.
5. Shut valve #8.

6. Reopen valve £4.

CHEMICAL FEED

Polywer is mixed at a ratio of 5 poundt poly §owder to 50 gallons water.

‘Bach poly pump head will pump 5 gallons per hour maximum feed. Each kead czn de
adjusted for 0-100Q0 percent of fead rate.

To change feed rate, lift up the lockiag arm and change dial to desired percentzge.
Return lock arm to lock position.

AIR INJECTOR SYSTEM

Pumps £ 6 and #7 are equipped with an airc ijection system, This system has a
valva 2m <ach side of the penbazthy hydravile ejector, Both valves should ba
open wher :iae pump L5 rurning. The ale yotazacter should ke 3t to read 5 OFH.

If the system plugs with debris thea close the two valves and remove the pipe
plug at the top of the tee. Take a vire rod and rem {t down the plug hole cill
the debris is dislodged. Replace the plug. . Open both valves again.
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‘ ‘ V;Ive ¢ Type
_Iolet to Surge Tank ' . 1 12"-p
Suction to Pump #7 2 8"-3
Suction to Pump #6 3 8"-D
Suction Diachatgé from Surge Tank 4 10%-p
Discharge from Hog Trough S 6"-D
Discharge froms Pump 47 : , ‘ 6 6"-D
Discharge from Pump ¢6 _ 7 6''-D
Suction Valve from Sandpans - _ A' | 8 §"-D
Discharge to Sandpans for baclkwash ff?hffégéﬁﬁibq':ank.'  S £ : 6"-D
Discharge to Surge Tank (Jet) “f - ; -'. 10" 6D
Automatic Valve to Flotaticn Cell _ 11~ ~Saunder
Suction Line frcm Sandpans to Barnes Sludge Pump #5 12 | €"-D
Sucticn Line frow Flotation Cell to Barnes Sludge Pump #5 ' .13‘ 6"-D
Discharge from Barnes Pump : ' 14 ~Cate
‘Automatic Recycle : _ : : .15-: C 10m-p
Liquid Level Control '. | &-
Cheatcal Pump | | PF2
Sludge Pump - Prog. Cavity ‘ | ' ‘ P$3
Discharge from Sludge Tank | o ' 16 - 3"
Discharge from Pump #3 to Flotatioa Cell ‘ o i7~“ . -Gata
Discharge from Pump #3 - Reduction '- 18 : -Gacn
Discharge from Pump #3 - Truck L o 19 -Gate

- Skimper Motor #4

Conpressor Hotér £1
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TO ¢ Norman Lovelace, US EPA Region IX
Togipa Tausaga, ASG EPA
FROM : Maurice W. Callaghan

SUBJECT: POLLUTION PREVENTION PROGRAM

Please find attached a copy of StarKist Samoa, Inc.'s Pollution
Prevention Program in partial fulfillment of our NPDES
requirements.

Please call me or Norman Wei if you have any questions.

/tl

cc: B. Mills
W. Adams
N. Wei
R. Ward



Pollution Prevention Program

Introduction

In 1992, StarKist Samoa Inc. initiated a comprehensive Pollution Prevention Program. This
report is submitted in fulfillment of the requirements of the company’s NPDES permit.

Source Reduction and Waste Minimization Programs

The following sections describe the various components of StarKist Samoa’s source reduction
and waste minimization programs.

Replacement of Existing Fishmeal Plant. A major component of the source reduction program
is StarKist Samoa’s plan for a new fishmeal plant. The plant has received corporate approval
to replace the entire fishmeal plant at a cost in excess of $6.5 million. StarKist Samoa is now
in the final stage of negotiation with the contractor to initiate construction of the plant.
Projected installation time is estimated to be 15 months. The new fishmeal plant will include a
centrifuge and a multi-stage distillation unit which would recover oil and protein from the cooker
juice and press liquor - the two high strength waste streams which are presently being disposed
of at an EPA designated dump site. The new fishmeal plant will also have an odor control
system. This $6.5 million fishmeal plant is the corner stone of StarKist Samoa’s source
reduction program.

Over the past three years, StarKist Samoa has spent over $400,000 on refurbishing equipment
at the fishmeal plant.

Stormwater Prevention Plan. In March of 1993, StarKist Samoa submitted its Storm Water
Pollution Prevention Plan to the US EPA and AS EPA in compliance with its General Storm
Water Permit.

As part of its Best Management Practices, StarKist Samoa initiated stormwater improvement
projects in excess of $400,000 to eliminate storm drains and runoffs and greatly minimize the
commingling of process water and stormwater.

Specifically, the following tasks have been completed as of October 7, 1993:

1. Eight unused outfall pipes were sealed with concrete to ensure no process water
can inadvertently be discharged into the harbor.

2. The Boiler Room is bunded and a catchment grating installed to direct all wash
down water to the Wastewater Treatment Plant. This ensures that no process
water will escape to the alley.

3. A bund was installed around the can wash pit to ensure any overflow will stay
inside the pit.



10.

11.

12.

13.

The drain from the Busse Unloader area was diverted from the storm water
system to the Wastewater Treatment Plant inside the Packing Room.

The storm water grate in alley #2 adjacent to the fish meal plant was diverted to
the Packing Room wastewater sump. It was sealed and isolated from the storm
water system.

The grated storm water inlet next to the waste water treatment tanks was
relocated approximately 45 feet further up-slope in the alley. This eliminated any
possibility that process water from the Wastewater Treatment tank area or the
Compressor Room could drain into the storm drainage system.

The storm drain inlet located at the end of the alley between Freezer #2 and #3
has been reconstructed to exclude any dock washdown water.

The gap in the foundation at the back of the Fish Meal Plant has been filled in
with concrete to prevent washdown water from escaping and entering the storm
drain system.

All storm drain covers in areas where there are fish processing have been sealed
off.

A new 140 feet by 8 feet concrete access road at the West end of the Can Plant
was installed to ensure no oil or hazardous wastes will get into the storm water
system from accidental spills.

All storm water down spouts have been sealed to ensure no process water can
enter the storm drainage system

Approximately 50 percent of the 600 feet of four inch PVC pipe connecting the
fuel tank bund to the Wastewater treatment system in the Packing Room have
been installed.

The section of the dock where the old salt water pumps were located is covered
with a steel plate at present. The steel plate is not sufficiently watertight to insure
wash down water cannot leak into the harbor . This opening will be filled with
concrete to become a permanent part of the dock .

Essentially most of the capital improvement projects have been completed. The only remaining
item to be completed is the replacement of the existing diesel tank and paving of the bunded
area. Any contaminated soil in the bunded area will be removed or remediated. The estimated
time frame for completion is 6 months.



One major area of concern to StarKist Samoa is the overflow of contaminated stormwater from
the truck loading area east of StarKist’s property through the public right-of-way to StarKist's
wastewater treatment plant. This problem has been brought to the attention of the US EPA and
AS EPA.

Waste Oil Recycling. In order to minimize the input of diesel and motor oil into its waste
streams, StarKist Samoa has been for some time buming its waste oil in its boilers.
Arrangements have also been made with the American Samoa Power Authority to incinerate
some of StarKist Samoa’s waste oil.

Water Conservation Program. StarKist Samoa implemented its water conservation program
approximately two years ago. This program consists of:

1. Installation of flow reduction devices such as water spray guns on water hoses.
2. Increased dry sweeping of the packing room floors prior to wet cleaning.

3. Use of reclaimed retort water as boiler feed water.

4. Installation of iﬁdividual water meters in over 14 work areas such as the packing

room, fishmeal room, dock area, can wash area, etc. to better track water usages
throughout the plant.

5. Formation of a Quality Improvement Team under StarKist’s Total Quality
Management Program to track water usages throughout the plant.

The cumulative result of these efforts is a water usage reduction of approximately 10 percent.
The Table below shows typical results for a four week period since installation of the water
guns.

Week of Jan 03, 1993 4,942,060 gallons
Week of Jan 10, 1993 4,908,150 gallons
Week of Jan 17, 1993 4,854,690 gallons
Week of Jan 24, 1993 4,492,140 gallons

Bilge Water Program. StarKist Samoa is making arrangement with Southwest Marine to collect
and treat the bilge water of fishing vessels docked at its facility.

Training of Personnel in Safety and Environmental Issues. StarKist Samoa began
implementation of the following training programs:

The Honolulu firm of Environmental Technologies International (ETI) was retained by StarKist

Samoa to conduct comprehensive environmental and safety training on-site. The cost was in
excess of $ 25,000. As of June 1993, 16 employees have received 24-hour emergency response

3



training, 15 employees on responsibilities of large quantity generators, 15 on hazardous waste
site cleanup, and 14 on safe transportation of hazardous materials.

An emergency evacuation plan was also prepared by ETI for the entire cannery at a cost of
$10,000.

The StarKist Foods’ Corporate Safety Manager conducted a 16-hour safety training program for
all department managers in May of 1993 and approximately 60 line supervisors in July of 1993.
The Corporate Environmental Manager conducted the 3-hour Hazard Communication portion
of the Safety Training.

Heavy Metals. The sources of heavy metals have been addressed in StarKist Samoa’s report
to US EPA dated July 30, 1991. In this report, the sources of heavy metals are from the Bay
water which is used by the cannery for thawing frozen fish.

Since the submission of this report on heavy metals, StarKist Samoa relocated the thaw water
intake to a distance of 80 feet from shore and at a depth of 20 feet in December of 1991. The
analyses of metals in the thaw water showed the levels of cadmium, chromium, lead, mercury
and zinc have all significantly reduced since extension of the intake pipe. See Table 1 below.

Two samples of StarKist Samoa’s effluent collected on February 17, 1993 and June 29, 1993
showed concentrations of cadmium, chromium,lead and mercury to be below detection limits.
Zinc concentrations in the effluent were 0.092 mg/1 and 0.147 mg/] respectively.



Cadmium
Chromium
Lead
Mercury
Zinc

All concentrations in mg/l.

D:\samoa\report.ppp

Jan 90

0.060
0.200
0.700
0.005
0.210

Table 1

Nov 90

0.059
0.120
0.170
0.042
0.270

July 90

0.030
0.170
0.370
0.002
0.220

Before

Average

0.050
0.160
0.413
0.016
0.233

After
Jan 92

0.010
0.030
0.010
0.004
0.045
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970 N. Kalaheo Avenue, Suite C311 ¢ Kailua, Hawaii 96734
Telephone: (808) 254-5884
CLIENT: ASEPA

FILE No.: 419
REPORT DATE:  6/28/93
ATTENTION:  Sheila Wiegman PAGE: 1 of 2

REPORT OF ANALYTICAL RESULTS

SAMFLE TYPE: Water AECOS10G No: 6425

DATE SAMPLED: 1/22/93 DATE RECEIVED: 2/16/93
Nitrate/ Total Total Total Chlorophyll
ANALYTE Nitrite Nitrogen Kjeldahl Phosphorus a
(UNITS) Nitrogen
(mgN/L) (mgN/L) (mgN/L) (mgP/L) (mg/m’)
Analysis Date/ 5126 - 6/16 cale. 5129 5/9
AnalystID = ir klm/jr dh hicdl's

SAMPLEID 8
5-3 0.012 0.066 0.054 0.012 1.25
5-60 0.024 0.099 0.075 0.018 1.19
6-3 0.018 0.124 0.106 0.019 0.21
6-60 0.018 0.094 0.076 0.031 0.18
7-3 0.022 0.087 0.065 0.015 0.95
760 0.015 0.058 0.043 0.011 0.54
8-3 0.032 0.106 0.074 0.019 0.45
8-60 0.026 0.094 0.068 0.016 0.71
8A-3 0.030 . 0.133 0.103 0.023 0.82
8A-60 0.030 0.155 0.125 0.024 0.74

193 0.029 0.131 0.102 0.020 0.17
9-60 0.030 0.133 0.103 0.019 0.18
9A-3 0.016 0.070 0.054 0.010 . 0.44

i\\ x daule & QL&M/M QT

\T( J. Mello, Laboratory Director {




CLIENT: ASEPA
FILE No.: 419
REPORT DATE: 6/28/93
ATTENTION:  Sheila Wiegman PAGE: 2o0f 2
LOG No.: 6425
Nitrate/ Total Total Total CHL
ANALYTE Nitrite Nitrogen Kjeldahl Phosphorus a
O | ) | o) | oy | ) | e
SAMPLEID 8
9A-60 0.018 0.089 0.071 0.013 0.42
10-3 0.016 0.089 0.073 0.012 0.80
10-60 0.018 0.102 0.084 0.014 1.03
11-3 0.016 0.086 0.070 0.010 0.47
11-60 0.022 0.110 0.088 0.014 0.45
11A-3 0.014 0.108 0.094 0.014 1.28
11A-60 0.020 0.076 0.056 0.012 1.01
12-3 0.014 0.170 0.156 0.022 1.28
12-60 0.012 0.131 0.119 0.016 0.98
13-3 0.018 0.144 0.126 0.024 no sample
1360 0.024 0.176 0.152 0.028 0.93
14-3 0.021 0.086 0.065 0.017 0.43
14-60 0.018 0.086 0.068 0.012 1.16
15-3 0.018 0.095 C.077 0.016 0.35
15-60 0.022 0.111 0.089 0.019 0.33
16-3 0.037 0.130 0.093 0.022 0.62
16-60 0.027 0.097 0.070 0.014 0.45
17-3 0.018 0.086 0.068 0.014 0.38
17-60 0.017 0.097 0.080 0.014 1.08
18-3 0.029 0.128 0.099 0.020 1.02
18-60 0.012 0.090 0.078 0.017 1.24
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970 N. Kalaheo Avenue, Suite C311 * Kailua, Hawaii 96734
Telephone: (808) 254-5884 ’

CLIENT: ASEPA FILE N
0. 419
REPORT DATE: 6/9/93
ATTENTION: Sheila Wiegman PAGE: 1 of?2

REPORT OF ANALYTICAL RESULTS

SAMPLE TYPE: Water AECOSLOG Na.: 6538
DATE SAMPLED: 3/9/93 DATE RECEIVED: 3/18/93

Nitrate/ Total Kjeldahl Total CHL

ANALYTE Nitnite Nitrogen Nitrogen Phosphorus a
(UNITS)

(mgN/L) (mgN/L) (mgNAL) | (mgP/L) (mg/m?)

Analysis Date/ SIS SI15 5/15 515 6/8
Analyst ID = kk kk kk kk dt

SAMPLE ID 0§
5-3 0.008 0.080 0.072 0.011 0.59
5-60 0.009 0.069 0.060 0.008 0.31
6-3 0.008 0.041 0.033 0.007 0.36
6-60 0.007 0.035 0.028 0.017 . 0.24
7-3 0.006 0.071 0.065 0.012 0.80
760 0.004 0.237 0.233 0.006 0.48
8-3 | 0.005 - 0.052 0.047 0.016 0.85
8-60 0.004 0.024 0.020 0.013 0.34
8A-3 0.012 0.035 0.023 0.011 0.95
8A-60 0.011 0.164 0.153 0.006 0.65
9-3 0.008 0.091 0.083 0.016 0.80
9-60 0.009 0.088 0.079 0.006 - 0.51
9A-3 0.007 0.136 0.129 0.0C9 0.67

J. Mcllo, Laboratory Director
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CLIENT: ASEPA
FILE No.: 419
REPORT DATE:  6/9/93
ATTENHON: Sheila Wiegman PAGE: 2 of 2
LOG No.: 6538
Nitrate/ Total Kjeldahi Total CHL
ANALYTE Nitrite Nitrogen Nitrogen Phosphorus a
ONTS) | (mgN) | (mgNw) | (mgN) | (mgPrL) (mg/m?)

SAMPLEID O
9A-60 0.008 0.080 0.072 0.015 0.67
10-3 0.019 0.088 0.069 0.007 0.56
10-60 0.007 0.028 0.021 0.018 0.52
113 0.007 0.101 0.094 0.010 0.56
11-60 0.004 0.088 0.084 0.019 0.50
11A-3 0.004 0.041 0.037 0.023 0.82
11A-60 0.009 0.088 0.079 0.005 0.56
123 0.006 0.071 0.065 0.007 0.86
12-60 0.006 0052 .  0.046 0.006 1.85
133 0.008 0.102 0.094 0.011 2.22
13-60 0.007 0.039 0.032 0.014 1.66
14-3 0.004 0.064 0.060 0.011 0.66
14-60 0.009 6.052 0.043 0.016 0.57
153 0.007 0.115 0.108 0.013 0.61
15-60 0.006 0.115 0.109 0.011 0.56
16-3 0.004 0.039 0.035 0.007 0.67
16-60 0.008 0.147 0.139 0.014 0.56
17-3 0.005 0.115 0.110 0.006 0.93
17-60 0.009 0.090 0.081 0.006 0.67
183 0.005 0.090 ' 0.085 0006 084
18-60 0.006 0.090 0.084 0.004 0.35




AECOS

970 N. Kalaheo Avenue, Suite C311 « Kailua, Hawaii 96734
Telephone: (808) 254-.5884

JOB#: 419
DATE: 11/12/92
PAGE: 1 OF 4

Pago Pago Harbor and Stream Monthly Water Quality Study

August 6, 1992 Sampling [AECOS Log #5951]

HARBOR NITRATE/ TOTAL KJELDAHL TOTAL CHL a
STATION NITRITE N N P 3
mg N/1 mg N/1 mg N/1 mg P/1 mng/m
5-3 0.047 0.166 0.119 0.013 1.38
5-60 <0.001 0.120 0.120 0.004 0.49
6-3 0.024 0.132 0.108 0.008 0.74
6-60 0.013 0.130 0.117 0.002 0.58
7-3 0.032 0.132 0.100 0.008 0.23
7-60 0.002 0.094 0.092 0.003 0.18
8-3 <0.001 0.123 0.123 0.014 0.65
8-60 0.056 0.183 0.127 0.022 0.62
8A-3 0.044 0.175 0.131 0.023 2.66
8A-60 0.014 0.169 0.155 0.020 . 1.20
9-3 0.036 0.212 0.176 0.022 0.64
9-60 0.016 0.148 0.132 0.011 1.33
9A-3 0.014 0.183 0.169 0.016 1.41
9A-60 0.005 0.108 0.103 0.011 0.93
10-3;V 0.017 0.160 0.143 0.012 1.68
10-60 0.001 0.134 0.133 0.006 0.47
11-3 v 0.024 0.197 0.173 0.018 0.26
11-60 <0.001 0.116 0.116 0.005 0.53
11A-3 0.021\ 0.222 0.201 0.016 0.48
11A-60 0.008 0.154 0.146 0.010 1.90
12-3 0.021 0.221 0.200 0.014 0.38
12-60 0.013 0.237 0.224 0.012 0.29



JOB#:
DATE:
PAGE:

419
11/12/92
2 OF 4

Pago Pago Harbor and Stream Monthly Water Quality Study

HARBOR
STATION

13-3
13-30

14-3
14-60

15-3
15-60

l16-3
16-60

17-3
17-60

18-3
18-60

August 6,

1992 Sampling [AECOS Log #5951]

NITRATE/ TOTAL

NITRITE
mg N/1

0.
0.

0.
0.

0.

0

066
004

026
014

025

.002

.036
.002

.026
.005

.010
.057

N
mg N/1

0.389
0.147

0.183
0.550

0.200
0.178

0.337
0.150

0.239
0.244

0.216
0.256

KJELDAHL

N

mg N/1

0.323
0.143

0.157
0.536

0.175
0.176

0.301
0.148

0.213
0.239

0.206
0.199

TOTAL
P
mg P/1

0.020
0.010

0.011
0.082

0.018
0.015

0.017
0.190

0.021
0.011

0.024
0.036

CHL a

mg/m3



AECOS

970 N. Kalaheo Avenue, Suite C311 =
Telephone: (808) 254-5884

G

Kailua, Hawaii 96734 JOB #: 419

DATE: 05/13/93
PAGE: 10F 1

CLIENT: ASEPA
SAMPLES OF: Harbor water
DATE RECEIVED: 12/24/92

ATTN: Sheila Wiegman
DATE SAMPLED: —-
LOG #: 6309

Samples of Pago Pago Harbor Monthly Water Quality Study

Analysis: Nitrate + Total Kjeldahl Total Chlorophyll
Nitrite Nitrogen Nitrogen Phospherous «
Units: mg N/L mg N/L mg N/L mg P/L mg/m3

Station:
5-3 No Samples No Samples No Samples No Samples No Samples
5-60 No Samples No Samples No Samples No Samples No Samples
6-3 0.009 0.138 0.129 0.018 0.96
6-60 0.006 0.103 0.097 0.018 0.57
7-3 0.002 0.176 0.174 0.036 1.89
7-60 0.004 0.154 0.150 0.018 0.75
8-3 <0.001 0.133 0.133 0.016 2.66
8-60 <0.001 0.120 0.120 0.014 261
8A-3 <0.001 0.150 0.150 0.020 2.09
8A-60 <0.001 0.141 0.141 0.019 1.93
9-3 <0.001 0.166 0.166 0.022 1.23
9-60 0.010 0.151 0.141 0.020 1.44
9A-3 <0.001 0.278 0.278 0.034 1.44
9A-60 0.001 0.108 0.107 0.010 1.63
10-3 0.010 0.138 0.128 0.020 244
10-60 <0.001 0.097 0.097 0.010 1.56
11-3 <0.001 0.127 0.127 0.020 1.88
11-60 «0.001 0.109 0.109 0.016 1.54
11A-3 <0.001 0.156 0.156 0.026 1.32
11A-60 <0.001 0.148 0.148 0.025 1.95
12-3 <0.001 0.188 0.188 - 0.030 4.70
12-60 0.010 0.183 0.173 0.026 3.15
13-3 0.002 0.411 0.409 0.088 7.66
13-60 : 0.002 0.193 0.191 0.027 2.74
14-3 0.002 0.143 0.141 0.014 1.49
14-60 0.001 0.151 0.150 0.016 2.05
15-3 0.001 0.134 0.133 0.014 1.56
15-60 0.005 0.111 0.106 0.014 1.85
16-3 0.002 0.114 0.112 0.020 2.78
16-60 0.005 0.103 0.098 0.010 2.00
17-3 0.007 0.112 0.105 0.016 2.36
17-60 0.003 0.110 0.107 0.014 1.79
18-3 0.005 0.117 0.112 0.010 1.40
18-60 0.002 0.108 0.106 0.012 1.98




JOB#:
DATE:
PAGE:

419
01/28/93
2 OF 2

Pago Pago Harbor and Stream Monthly Water Quality Study

HARBOR
STATION

13-3
13-30

14-3
14-60

15-3
15-60

16-3
l16-60

17-3
17-60

18-3
18-60

*

October 6,

NITRATE/
NITRITE
mg N/1

.016
.001

. 006
.004

.012
.012

.006
.004

.008
.011

.001
.005

1992 Sampling [AECOS Log #6118]

TOTAL
mg N/1
0.
0.

0.
0.

0

0.

0

0.
0.

0.
0.

N

229
144

106
134

.150
0.

129

183

.137

144
164

116
134

KIJELDAHL

N

mg N/1

0.213
0.144

0.100
0.130

0.138
0.117

0.177
0.133

0.136
0.153

0.115
0.129

value verified by repeat analysis.

TOTAL
P
mg P/1

0.043
0.017

0.001
21.1%*

0.017
0.019

0.017
0.018

0.019
0.019

0.016
0.018

CHL a

mg/m3

0.46



AECOS

970 N. Kalaheo Avenue, Suite C311 ¢ Kailua, Hawaii 96734
Telephone: (808) 254-5884

JOB#: 419
DATE: 01/28/93
PAGE: 1 OF 2

Pago Pago Harbor and Stream Monthly Water Quality Study

October 6, 1992 Sampling [AECOS Log #6118]

HARBOR NITRATE/ TOTAL KJELDAHL TOTAL CHL a
STATION NITRITE N N p
mg N/1 mg N/1 mg N/1 mg P/1 mg/m3
i 5-3 . 0.007 0.149 0.142 0.011 0.19
5-60 0.001 0.073 0.072 0.001 0.16
6-3 0.005 0.078 0.073 0.001 0.28
6-60 0.004 0.151 0.147 0.002 0.28
7-3 0.006 0.122 0.116 0.012 0.38
7-60 0.004 0.186 0.182 0.016 0.25
8-3 0.006 0.091 0.085 0.008 0.52
8-60 0.004 0.067 0.063 0.012 0.37
8A-3 0.010 0.137 0.127 0.010 0.45
8A-60 0.005 0.156 0.151 0.009 0.33
9-3 0.003 0.158 0.155 0.009 0.26
9-60 0.013 0.105 0.092 0.012 0.27
9A-3 0.002 0.121 0.119 0.010 0.18
9A-60 0.001 0.110 0.109 0.010 0.30
10-3 0.010 0.117 0.107 0.009 0.36
10-60 0.005 0.113 0.108 © 0.009 0.31
11-3 0.001 0.116 0.115 0.007 0.61
11-60 - 1 0.001 0.357 0.356 0.041 0.49
11A-3 0.002 0.103 0.101 0.008 0.51
11A-60 0.002 0.120 0.118 0.009 0.71
12-3 0.002  0.172 0.170 0.012 0.81

12-60 0.001 0.179 0.178 0.012 0.70
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AECOS

970 N. Kalaheo Avenue, Suite C311 ¢ Kailua, Hawaii 96734
Telephone: (808) 254-5884

o

CLIENT: ASEPA
FILE No.: 419
REPORT DATE:  6/28/93
ATTENTION:  Sheila Wiegman PAGE: 1of2
REPORT OF ANALYTICAL RESULTS
SAMFLE TYPE: Water AECOSLOG No.: 425
DATE SAMPLED: 1/22/93 DATE RECEIVED: 2/16/93
Nitrate/ Total Total Total Chlorophy!l
ANALYTE | Nirite Nitrogen Kjeldahl | Phosphorus a
(UNITS) Nitrogen
(mgN/L) (mgN/L) (mgN/L) (mgP/L) (mg/m’)
Analysis Date/ 5126 -~ 6/16 calc. 5/29 5/9
AnalystID ijr klm/jr dh g/l

SAMPLEID 8

5-3 0.012 0.066 0.054 0.012 1.25

5-60 0.024 0.099 0.075 0.018 1.19

6-3 0.018 0.124 0.106 0.019 0.21

660 0.018 0.094 0.076 0.031 0.18

7-3 0.022 0.087 0.065 0.015 0.95

7-60 0.015 0.058 0.043 0.011 0.54

83 0.032 0.106 0.074 0.019 0.45

8-60 0.026 0.094 0.068 0.016 0.71

8A-3 0.030 .~ 0.133 0.103 0.023 0.82

8A-60 0.030 0.155 0.125 0.024 0.74
193 0.029 0.131 0.102 0.020 0.17

9-60 0.030 0.133 0.103 0.019 0.18

9A-3 0.016 0.070 0.054 0.010 . 0.44

%‘,{ J. Mello, Laboratory Director



CLIENT: ASEPA
FILE No.: 419
REPORT DATE:  6/28/93
ATTENTION:  Sheila Wiegman PAGE: 2 of 2
LOG No.. 6425
Nitrate/ Total Total Total CHL
ANALYTE Nitrite Nitrogen Kjeldahl Phosphorus a
ONTD | mgNm) | (g EK% (mgPL) | (mg/m?)
SAMPLE ID 0
9A60 0.018 0.089 0.071 0.013 0.42
10-3 0.016 0.089 0.073 0.012 0.80
10-60 0.018 0.102 0.084 0.014 1.03
11-3 0.016 0.086 0.070 0.010 0.47
11-60 0.022 0.110 0.088 0.014 0.45
11A-3 0.014 0.108 0.094 0.014 1.28
11A-60 0.020 0.076 0.056 0.012 1.01
12-3 0.014 0.170 0.156 0.022 1.28
12-60 0.012 0.131 0.119 0.016 0.98
13-3 0.018 0.144 0.126 0.024  no sample
13-60 0.024 0.176 0.152 0.028 0.93
14-3 0.021 0.086 0.065 0.017 0.43
14-60 0.018 0.086 0.068 0.012 1.16
15-3 0.018 0.095 C.077 0.016 0.35
15-60 0.022 0.111 0.089 0.019 0.33
16-3 0.037 0.130 0.093 0.022 0.62
16-60 0.027 0.097 0.070 0.014 0.45
17-3 0.018 0.086 0.068 0.014 0.38
17-60 0.017 0.097 0.080 0.014 1.08
18-3 0.029 0.128 0.099 0.020 1.02
18-60 0.012 0.090 0.078 0.017 1.24




By o b1/ 93,
AECOS

970 N. Kalaheo Avenue, Suite C311 ¢ Kailua, Hawaii 96734
Telephone: (808) 254-5884 )

G

CLIENT: ASEPA

FILE No.: 419
REPORT DATE: 6/9/93
ATTENTION:  Sheila Wiegman PAGE: 1of2

REPORT OF ANALYTICAL RESULTS

SAMPLE TYPE: Water AECOSLOG No.: (538
DATE SAMPLED: 3/9/93 DATE RECEIVED: 3/18/93
Nitrate/ Total Kjeldahl Total CHL
ANALYTE Nitrite Nitrogen Nitrogen Phosphorus a
(UNITS)
(mgN/L) (mgN/L) (mgN/L) | (mgP/L) (mg/m?)
Analysis Date/ 5/15 5/15 5115 5/15 6/3
Analyst ID = kk kk Xk kk dt
SAMPLEID 3
5-3 0.008 0.080 0.072 0.011 0.59
5-60 0.009 0.069 0.060 0.008 0.31
6-3 0.008 0.041 0.033 0.007 0.36
6-60 0.007 0.035 0.028 0.017 . 0.24
7-3 0.006 0.071 0.065 0.012 0.80
7-60 0.004 0.237 0.233 0.006 0.48
8-3 ‘ 0.005 - 0.052 0.047 0.016 0.85
8-60 0.004 0.024 0.020 0.013 0.34
8A-3 0.012 0.035 0.023 0.011 0.95
8A-60 0.011 0.164 0.153 0.006 0.65
9-3 0.008 0.091 0.083 0.016 0.80
9-60 0.009 0.088 0.079 0.006 - 0.51
9A-3 0.007 0.136 0.129 0.009 0.67

J. Mcllo, Laboratory Director
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CLIENT: ASEPA
FILE No.: 419
REPORT DATE:  6,/9/93
ATTENTION:  Sheila Wiegman PAGE: 2 of 2
LOG No.. 6538
Nitrate/ Total Kjeldahl Total CHL
ANALYTE Nitrite Nitrogen Nitrogen Phosphorus a
ONTS | g | gN) | (mgNA) | (mgP) | (mgm?)
SAMPLEID 8
9A-60 0.008 0.080 0.072 0.015 0.67
103 0.019 0.088 0.069 0.007 0.56
10-60 0.007 0.028 0.021 0.018 0.52
11-3 0.007 0.101 0.094 0.010 0.56
1160 0.004 0.088 0.084 0.019 0.50
11A-3 0.004 0.041 0.037 0.023 0.82
11A-60 0.009 0.088 0.079 0.005 0.56
123 0.006 0.071 0.065 0.007 0.86
12-60 0.006 0052 .  0.046 0.006 1.85
133 0.008 0.102 0.094 0.011 2.22
1360 0.007 0.039 0.032 0.014 1.66
143 0.004 0.064 0.060 0.011 0.66
14-60 0.009 0.052 0.043 0.016 0.57
15-3 0.007 0.115 0.108 0.013 0.61
15-60 0.006 0.115 0.109 0.011 0.56
163 0.004 0.039 0.035° 0.007 0.67
16-60 0.008 0.147 0.139 0.014 0.56
173 | 0.005 0.115 0.110 0.006 0.93
17-60 0.009 0.090 0.081 0.006 0.67
18-3 0.005 0.090 ' 0.085 0006 084
18-60 0.006 0.090 0.084 0.004 0.35
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AECOS

970 N. Kalaheo Avenue, Suite C311 e Kailua, Hawaii 96734
Telephone: {808) 254-5884

JOB#: 419
DATE: 11/12/92
PAGE: 1 OF 4

Pago Pago Harbor and Stream Monthly Water Quality Study

August 6, 1992 Sampling [AECOS Log #5951]

HARBOR NITRATE/ TOTAL KJELDAHL TOTAL CHL a
STATION NITRITE N N P 3
mg N/1 mg N/1 mg N/1 mg P/1 mg/m
5-3 0.047 0.166 0.119 0.013 1.38
5-60 <0.001 0.120 0.120 0.004 0.49
6-3 0.024 0.132 0.108 0.008 0.74
6-60 0.013 0.130 0.117 0.002 0.58
7-3 0.032 0.132 0.100 0.008 0.23
7-60 0.002 0.094 0.092 0.003 0.18
8~-3 <0.001 0.123 0.123 0.014 0.65
8-60 0.056 0.183 0.127 0.022 0.62
8A-3 0.044 0.175 0.131 0.023 2.66
8A-60 0.014 0.169 0.155 0.020 . 1.20
9-3 0.036 0.212 0.176 0.022 0.64
9~-60 0.016 0.148 0.132 0.011 1.33
9A~-3 0.014 0.183 0.169 0.016 1.41
9A-60 0.005 0.108 0.103 0.011 0.93
10-3;V 0.017 0.160 0.143 0.012 1.68
10-60 0.001 0.134 0.133 0.006 0.47
11-3 0.024 0.197 0.173 0.018 0.26
11-60 <0.001 0.116 0.116 0.005 0.53
11A-3 0.021} 0.222 0.201 0.016 0.48
11A-60 0.008] 0.154 0.146 0.010 1.90
12-3 0.021 0.221 0.200 0.014 0.38

12-60 0.013 0.237 0.224 0.012 0.29
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JOB#:
DATE:
PAGE:

419
11/12/92
2 OF 4

Pago Pago Harbor and Stream Monthly Water Quality Study

HARBOR
STATION

13-3
13-30

14-3
14-60

15-3
15-60

16-3
16-60

17-3
17~-60

18-3
18-60

August 6, 1992 Sampling [AECOS Log #5951]

NITRATE/
NITRITE
mg N/1

0.066
0.004

0.026
0.014

0.025
0.002

0.036
0.002

0.026
0.005

0.010
0.057

TOTAL
N
mg N/1

0.389
0.147

0.183
0.550

0.200
0.178

0.337
0.150

0.239
0.244

0.216
0.256

KJELDAHL

N

mg N/1

0.323
0.143

0.157
0.536

0.175
0.176

0.301
0.148

0.213
0.239

0.206
0.199

TOTAL
P
mg P/1

0.020
0.010

0.011
0.082

0.018
0.015

0.017
0.190

0.021
0.011

0.024
0.036

CHL a

mg/m3



AECOS

970 N. Kalaheo Avenue, Suite C311
Telephone: (808) 254-5884

G

Kailua, Hawaii 96734 JOB #: 419

DATE: 05/13/93
PAGE: 10F 1

CLIENT: ASEPA
SAMPLES OF: Harbor water
DATE RECEIVED: 12/24/92

ATTN: Sheila Wiegman
DATE SAMPLED: —-
LOG #: 6309

Samples of Pago Pago Harbor Monthly Water Quality Study

Analysis: Nitrate +

Total Kjeldahl Total Chlorophyll
Nitrite Nitrogen Nitrogen Phogphorous «
Units: mg N/L mg N/L mg N/L mg P/L mg/m3
Station:

5-3 No Samples No Samples No Samples No Samples No Samples

560 No Samples No Samples No Samples No Samples No Samples
6-3 0.009 0.138 0.129 0.018 0.96
6-60 0.006 0.103 0.097 0.018 0.57
7-3 0.002 0.176 0.174 0.036 1.89
7-60 0.004 0.154 0.150 0.018 0.75
83 <0.001 0.133 0.133 0.016 2.66
8-60 <0.001 0.120 0.120 0.014 2.61
8A-3 <0.001 0.150 0.150 0.020 2.09
8A-60 <0.001 0.141 0.141 0.019 1.93
9-3 <0.001 0.166 0.166 0.022 1.23
9-60 0.010 0.151 0.141 0.020 1.44
9A-3 <0.001 0.278 0.278 0.034 1.44
9A-60 0.001 0.108 0.107 0.010 1.63
10-3 0.010 0.138 0.128 0.020 2.44
10-60 <0.001 0.097 0.097 0.010 1.56
11-3 <0.001 0.127 0.127 0.020 1.88
11-60 <0.001 0.109 0.109 0.016 1.54
11A-3 <0.601 0.156 0.156 0.026 1.32
11A-60 <0.001 0.148 0.148 0.025 1.95
12-3 <0,001 0.188 0.188 - 0.030 4.70
12-60 0.010 0.183 0.173 0.026 3.15
13-3 0.002 0.411 0.409 0.088 7.66
13-60 : 0.002 0.193 0.191 0.027 1.74
14-3 0.002 0.143 0.141 0.014 1.49
14-60 0.001 0.151 0.150 0.016 2.05
15-3 0.001 0.134 0.133 0.014 1.56
15-60 0.005 0.111 0.106 0.014 1.85
16-3 0.002 0.114 0.112 0.020 2.8
16-60 0.005 0.103 0.098 0.010 2.00
7-3 0.007 0.112 0.105 0.016 2.36
17-60 0.003 0.110 0.107 0.014 1.79
18-3 0.005 0.117 0.112 0.010 1.40
18-60 0.002 0.108 0.106 0.012 1.98




JOB#: 419
DATE: 01/28/93
PAGE: 2 OF 2

Pago Pago Harbor and Stream Monthly Water Quality Study

October 6, 1992 Sampling [AECOS Log #6118]

HARBOR NITRATE/ TOTAL KJELDAHL TOTAL CHL a
STATION NITRITE N N P

mg N/1 mg N/1  mg N/1 mg P/1 mg/m>
13-3 0.016 0.229 0.213 0.043 0.85
13-30 <0.001 0.144 0.144 0.017 0.65
14-3 0.006 0.106 0.100 0.001 0.52
14-60 0.004 0.134 0.130 21.1% 0.78
15-3 0.012 0.150 0.138 0.017 0.67
15-60 0.012 0.129 0.117 0.019 0.42
16-3 0.006 0.183 0.177 0.017 0.47
16-60 0.004 0.137 0.133 0.018 0.47
17-3 0.008 0.144 0.136 0.019 0.44
17-60 0.011 0.164 0.153 0.019 0.64
18-3 0.001 0.116 0.115 0.016 0.28
18-60 0.005 ) 0.134 0.129 0.018 0.46

* value verified by repeat analysis.



AECOS

970 N. Kalaheo Avenue, Suite C311 e« Kailua, Hawaii 96734
Telephone: (808) 254-5884

JOB#: 419
DATE: 01/28/93
PAGE: 1 OF 2

Pago Pago Harbor and Stream Monthly Water Quality Study

October 6, 1992 Sampling [AECOS Log #6118]

HARBOR NITRATE/ TOTAL KJELDAHL TOTAL CHL a
STATION NITRITE N N p ;
mg N/1 mg N/1 mg N/1 mg P/1 mg/m

v 5-3 . 0.007 0.149 0.142 0.011 0.19
5-60 0.001 0.073 0.072 0.001 0.16
6-3 0.005 0.078 0.073 0.001 0.28
6~60 0.004 0.151 0.147 0.002 0.28
7-3 0.006 0.122 0.116 0.012 0.38
7-60 0.004 0.186 0.182 0.016 0.25
8-3 0.006 0.091 0.085 0.008 0.52
8-60 0.004 0.067 0.063 0.012 0.37
8A-3 0.010 0.137 0.127 0.010 0.45
8A-60 0.005 0.156 0.151 0.009 0.33
9-3 0.003 0.158 0.155 0.009 0.26
9-60 0.013 0.105 0.092 0.012 0.27
9A-3 0.002 0.121 0.119 0.010 0.18
9A-60 0.001 0.110 0.109 0.010 0.30
10-3 0.010 0.117 0.107 0.009 0.36
10~60 0.005 0.113 0.108 -~ 0.009 0.31
11-3 0.001 0.116 0.115 0.007 0.61
11-60 - . 0.001 0.357 0.356 0.041 0.49
11A-3 0.002 0.103 0.101 0.008 0.51
11A-60 0.002 0.120 0.118 0.009 0.71
12-3 0.002 0.172 0.170 0.012 0.81

12-60 0.001 0.179 0.178 0.012 0.70
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21 June 1995

OPE30702.EL.R5

Patricia N.N. Young

American Samoa Program Manager

Office of Pacific Islands and Native American Programs
U.S. Environmental Protection Agency

75 Hawthorne Street (E-4)

San Francisco, California 94105

Dear Pat:
Subject: Joint Cannery Outfall Effluent Bioassay Testing

Enclosed are two copies of a Technical Memorandum describing the results of the
tifth episode (March 1995 sampling) of whole eftluent bioassay testing done under
StarKist Samoa and VCS Samoa Packing NPDES permit requirements. For the tests
done on the March 1995 samples, we performed bioassays on both Penaeus vannami
and Mysidopsis bahia for reasons described in the report. In the future we will use
only a single species with Penaeus vannami being the preferred organism. Unless
USEPA or ASEPA have specific concerns, we will continue performing the tests as
described in this report. 1 have sent copies directly to Amy Wagner (USEPA) and
Sheila Wiegman (ASEPA). The next test is scheduled for September/October 1995.

I have a question concerning one of Amy Wagner’s comments in her memorandum of
17 February 1995, concerning the collection of samples for the priority pollutant
scans to be done concurrently with the bioassay tests. She indicated that only VOA
vials should be preserved before sampling and that a description of sample preserva-
tion and verification of pH should be a part of the Standard Operation Procedure
(SOP) for sample collection. We typically use sample containers that have been
prepared and sealed in the laboratory, with the preservatives in place. Given the
difficulties of shipping to, and working in, American Samoa, and considering the na-
ture of the studies being done, we feel this approach is adequate. 1If you disagree
with our methods please let me know and we will determine how best to change our
SOP to comply with EPA’s requirements.

CH2M HILL 1111 Broadway, P.O. Box 12681, Oakland, CA 94604-2681 510251-2426 Fax 510 893-8205
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If you have any questions please feel free to call me at your convenience.
Sincerely,

CH2M HILL ﬁ/
Steven L. Costa
Project Manager

cc: Amy Wagner, USEPA Region IX, (1 copy of enclosure)
Norman Wei, StarKist Seatood Company (1 copy of enclosure)
James Cox, Van Camp Seafood Company (1 copy of enclosures)
Barry Mills, StarKist Samoa, Inc. (1 copy of enclosures)
Bill Perez, VCS Samoa Packing Company (1 copy of enclosures)
Kurt Kline, Advanced Biological Testing (1 copy of enclosure)
David Wilson, CH2M HILL/SEA (1 copy of enclosure)



TECHNICAL MEMORANDUM CHMHILL

PREPARED FOR: StarKist Samoa, Inc.
VCS Samoa Packing Company, Inc.

PREPARED BY:  Steve Costa/CH2M HILL/SFO
Karen A. Glatzel/Glatzel & Associates

DATE: 20 June 1995

SUBJECT: Bioassay Testing of Effluent
March 1995 Sampling.

PROJECT: OPEOQ30702.EL.R5

Purpose

This memorandum presents the results of the effluent bioassay testing of the Joint Cannery
Outfall effluent sample that was collected in October 1994. This is the fifth of the required
semi-annual tests. Separate Technical Memoranda describe the results of concurrent
effluent chemistry testing.

Study Objectives

Section D.1 of the StarKist Samoa and VCS Samoa Packing NPDES permits requires that
semi-annual definitive acute bioassays (96-hour static bioassays) be conducted on the
cannery effluent. The purpose of these bioassays is to determine whether, and at what
effluent concentration, acute toxicity may be detected for the effluent.

USEPA has conducted a number of reviews of the effluent sampling, analysis, and bioassay
tests.  Attachment 1 provides the latest comments on the previous tests (USEPA, 17
February 1995). The comments on the sampling procedures have been incorporated into
the revised Standard Operating Procedures (Attachment 1J). The comments on the bioassay
testing procedures have been incorporated into the test procedures by the laboratory doing
the tests, Advanced Biological Testing. (Comments on the high strength waste sampling
and testing pertain to a separate study and are addressed within that study.)

These bioassays were originally specified to be conducted using the white shrimp, Penaeus
vannami (postlarvae). In the event Penaeus vannami are not available at the time of the
tests, a substitute species (Mysidopsis bahia) has been approved by U.S. EPA (CH2ZM
HILL, 26 January 1995). Prior to the test there was evidence that Penaeus vannami would
not be available (Attachment I). However, a source of this organism was found. Since the
mysids had alrcady been ordered, bioassays were conducted with both Penaeus vannami



Effluent Bioassay Testing
March 1995 Sampling
StarKist Samoa/VCS Samoa Packing

and Mysidopsis bahia. This provided an opportunity to have side-by-side test with both
organisms and will provide assistance in the evaluation of the overall bioassay testing study
since previous tests have been run with each species and this may occur as well with future
tests.

The acute bioassay effluent sampling must be concurrent with effluent sampling for priority
pollutant chemical analysis. Effluent samples are to be collected as 24-hour composite
samples. The effluent acute bioassay was conducted using a combined composite effluent
sample made up from the composite effluent samples from the StarKist Samoa and VCS
Samoa Packing facilities, as approved by EPA. This combined effluent bioassay is
representative of the wastewater discharged from the joint cannery outfall to Pago Pago
Harbor.

Effluent Sampling Methods

Between 0830 on March 23 and 0630 on March 24, 1995, 24-hour, flow-weighted,
composite samples of final effluent were collected from both the StarKist Samoa and VCS
Samoa Packing treatment plant discharges. Samples were collected from the established
effluent sampling sites following the routine composite sample collection schedule for the
plants. Detailed sampling procedures are provided in Attachment II.

A total of eight grab samples were collected into pre-cleaned 1-gallon plastic cubitainers at
each plant. Samples were collected at approximately three-hour intervals over a 24 hour
period. The samples were stored on ice until the completion of the 24-hour sampling
period.  After all samples were collected a flow-proportioned composite sample was
prepared. The grab sample collection times and the relative effluent volumes calculated
from plant flow records are summarized in Table 1. The relative effluent volumes were
used to prepare the final composite sample, which was used to fill the sample container
shipped to the laboratory for testing.

A S-gallon cubitainers containing the composite sample was packed on ice in an ice chest
for shipment to the laboratory. Sample chain of custody forms were completed and then
sealed into zip-lock bags and taped inside the lid of the ice chest. Samples were shipped
via DHL on flights from Pago Pago to Honolulu and then to San Francisco. Samples were
delivered to the testing laboratory on 27 March 1994. Shipping and chain-of-custody are
forms are provided as Attachment [11.

o



Effluent Bioassay Testing
March 1995 Sampling
StarKist Samoa/VCS Samoa Packing

Bioassay Testing Procedures

The bioassay tests were conducted by Advanced Biological Testing Inc., Tiburon,
California. The testing procedures and results of the bioassay tests are provided "Results of
a Bioassay Conducted on an Effluent Sample from the Joint Cannery Qutfall in American
Samoa using Penaeus vannami and Mysidopsis bahia" dated 24 April 1995 included as
Attachment 1V. This report summarizes the 96-hour acute bioassay test conducted with
reference to the EPA document EPA/600/4-90/027 as the source of methods for conducting
the test.

The bioassay tests were conducted considering and following USEPA’s comments on the
October 1994 bioassay tests (Attachment ). As requested by USEPA, a brine control was
run and a comparison was made with the dilution water "laboratory control”. It was also
requested that the age of the test organisms be 1 to 5 days old, with a 24-hour range in age
and that test temperature be 20 + 1 °Cor 25 + 1 °C. The mysids were 3-day old larvae
tested at 25 + 2 °C and the penaids were postlarvae (8 to 10 mm) tested at 20 + 2 °C.

Because of the demonstrated potential for a lethal immediate dissolved oxygen demand
(IDOD), discussed and documented in previous technical memoranda describing the first
two bioassay tests, each bioassay test chamber was continuously aerated during the
bioassay tests to maintain adequate levels of dissolved oxygen (DO). Bioassay tests were
carried out for effluent concentrations of 50, 25, 12.5, 6.25, and 3.1% as vol:vol dilutions
in seawater. Water quality was monitored daily with parameters measured including DO,
pH, salinity, temperature, and ammonia. Additionally, a reference toxicant of sodium
dodecyl sulfonate (SDS) was made up of a 2-gram per liter stock solution in distilled water
and run at concentrations of 100, 50, 25, 12.5, and 6.25 mg/L in 31 ppt seawater for a 96-
hour test.

Results
The results of the bioassay tests are summarized as follows:

Penaeus Vannami Effluent Bioassay. All results from the bioassay tests are
included in Attachment IV. The results of the penaid bioassay tests indicate the
LCsq for the effluent tested was 14.8 percent (95 percent confidence limits = 13.4
percent to 16.3 percent). The No Observable Effects Concentration (NOEC) for the
96-hour bioassay was 6.25 percent and the Least Observable Effects Concentration
(LOEC) was 12.5 percent.

Penaeus Vannami Reference Toxicant Bioassay. The reference toxicant had a
LCsp of 19.47 mg/l, a NOEC of 12.5 mg/l, an a LOEC of 25 mg/l.
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StarKist Samoa/VCS Samoa Packing

Mysidopsis Bahia Effluent Bioassay. All results from the bioassay tests are
included in Attachment IV. The results of the mysid bioassay tests indicate the
LCsq for the effluent tested was 10.8 percent (95 percent confidence limits = 9.5
percent to 12.3 percent). The No Observable Effects Concentration (NOEC) for the
96-hour bioassay was 6.25 percent and the Least Observable Effects Concentration
(LOEC) was 12.5 percent.

Mpysidopsis Bahia Reference Toxicant Bioassay. The reference toxicant had a
LCsy of 13.8 mg/l, a NOEC of 12.5 mg/l, an a LOEC of 25 mg/l.

Discussion

Table 2 summarizes the results of the effluent bioassay tests for the samples collected in
the March 1995 sampling compared to the previous bioassay tests. The NOEC and LCq,
are comparable to those obtained for the October 1993 and February 1994 penaid tests.
The results are lower for the previous mysid test of October 1994. The results of this test
suggest that the two species provide similar results when used in combined effluent
bioassays.

Conclusions

The results of the bioassay tests for the Joint Cannery Outfall effluent are not considered to
be of concern. As discussed in the reports for the previous tests on this effluent, the time
scale of the mixing of the effluent with the receiving water is on the order of seconds to
achieve dilutions that will eliminate possible toxic effects as reflected by the bioassay
results. For example an NOEC of 1.6% corresponds to a dilution of 63:1, which is
achieved in less than a minute and within about 30 feet of the discharge. The discharge is
located in about 180 feet of water and the effluent is diluted to non-toxic levels within the
initial dilution plume of the discharge.
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Table 1
StarKist Samoa and VCS Samoa Packing 24-hour Composite Sample
for Bioassay Testing
March 23-24, 1995
Grab VCS Samoa Packing StarKist Samoa VCS Samoa StarKist
Sample Packing Samoa
Number Sampling Effluent Sampling Effluent Percent of Percent of
Time Flow Rate Time Flow Rate Total Flow Total Flow
(mgd) (mgd)
1 0825 0.68 0838 1.37 4.2 8.5
2 1200 0.62 1130 1.62 3.9 10.1
3 1510 0.64 1450 1.26 4.0 7.9
4 1750 0.65 1745 1.33 4.0 8.3
5 2110 0.65 2050 1.40 4.0 8.7
6 0000 0.40 2350 1.30 2.5 8.1
7 0315 0.40 0300 1.37 2.5 8.5
8 0615 0.70 0550 1.66 4.4 10.3
Total 4.74 11.30 29.5 70.4
Mean 0.593 1.414
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Table 2
StarKist Samoa and VCS Samoa Packing
Combined Effluent Bioassay Results

Date Parameters
LCs NOEC LOEC

2/93 4.8%! 3.1% 6.25%
Penaeus vannami

10/93 15.67% 3.1% 6.25%
Penaeus vannami

2/94 15.76% T <1.6% 1.6%
Penaeus vannami

10/94 31.2% 25% 50%
Mysidopsis bahia®

3/95 14.8% 6.25% 12.5%
Penaeus vannami

3/95 10.8% 6.25% 12.5%
Mysidopsis bahia®

! The February 1993 samples were not aerated until after the first day of the test.
For subsequent tests the samples were aerated for the entire duration of the tests.
2 Mysidopsis bahia substituted as Penaeus vannami not available, as directed by U.S.

EPA.
3 Mysidopsis bahia used in addition to Penaeus vannami as described in text. Only

one species is required by the permit conditions.




ATTACHMENT I

U.S. EPA MEMORANDUM:

Review of Joint Cannery Outfall Effluent Bioassay Testing Results
for October 1994
Memorandum from Amy Wagner date 17 February 1995



S0 o UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IX LABORATORY RV
ﬁ% 1337 S. 46TH STREET BLDG 201 RECE! v 2D
m&@ RICHMOND, CA 94804-4698
FEB 271935
‘ CHZNl Al

Febrary 17, 1995 SAN FRANC“SCO

SUBJECT: Review of Joint Cannery Qutfall Effluent (DCN #OPINO11095RJB1) and High
Strength Waste Bioassay Testing (DCN #0PINO100O9SRIB1) Reports

/WW “Origtnal Signed By’

THRU: Br ettencourt, Chiet (P-3-1) “Orlginal Signed By"
' Laboratory Section

FROM: Amy L. Wagner (P-3-1)
Laboratory Section

TO: Pat Young, E-4
OPINAP

I have reviewed the results from the reports entitled Bioassay Testing of High Strength Waste:
Starldst Samoa, Inc. and VCS Samoa Packing, and Joint Cannery Outfall Effluent Testing from
the October 1994 sampling.- I have additional comments regarding the SOP for effluent sampling.
The following items should be incorporated in the next testing period. If you have any
questions, please feel free to call me at (510) 412-2329.

Laboratory Report of Bioassay Results for High Sirength Waste Sampling

1. p. 9, Table 2. The sali‘nity that the mysids were shipped in and any salinity acclimation before
testing should be stated in the subsequent reports. The mysids should only experience a change
in salinity of + 2 ppt per day duning acclimation. h

2. Appendix Table 12. In the sanddab reference toxicant tests, unacceptably low levels of
dissolved oxygen (D.0.) were measured. All test replicates with D.O. below 60% of saturation
should be aerated.

Attachment II: Standard Operating Procedures Joint Cannery Qutfall Effluent Sampling for
Chemistry and Bioassay Toxicity Testng:

1. p. 5, #4: The procedure should als.o specify that each vial will be checked for air bubbles by
slapping it inverted against the palm of the hand. If air bubbles can be seen, more sample should
be added to the vial without overfilling.

2. p. 6, #3: A description of sample preservation and verification of pH should be included in
this section. Only VOA wvials should be preserved before sampling.

3. p. 6, #5: The packaging section should specify that sample jars should be wrapped in a
minimum of 2 layers of bubble wrap for shipping.



4. Some general comments about health and safety protective gear (e.g., safety goggles, gloves)
should be mentioned in the SOP.

Attachment IV: Laboratory Report, 96-hour Acute Bioassay, Joint Cannery Qutfall Effluent
Samples ‘

1. p.2, Section 2.2, Sample Preparation: Since the tests were conducted using hypersaline brine
to adjust effluent salinity, a brine control should have been conducted. Brine control and dilution
water control results must be compared using a t-test at a p= 0.05 level.

2. p. 5, Table 1: An effort should be made to maintain the test conditions as specified in the
test methods (EPA 600/4-90/027). The test method specifies that the age of test organisms
should be 1-5 days old, with a 24 hour range in age, and the test temperature should be 20 + 1°
Cor25+1 °C. ’

General Comments

1. I have been recently informed that penaeid shrimp in Hawaiian aquaculture facilities have

‘been devastated due to a virus. Every attempt should be made to acquire penaeid shrimp, but if

they are not available on the mainland for the spning 1995 testing, I again recommend that the
laboratory use mysid shrimp, Mysidopsis bahia, as a surrogate species. As specified in the
10/14/94 memo, brine shrimp must be added to test containers daily and a water change using the
original effluent sample should be conducted after 48 hours.

cc:  Debra Denton, Whole Effluent Toxicity Coordinator (W-5-1)
Allan Ota, Wetlands and Sediment Management Section (W-3-3)
Steven Costa, CH,M Hill
Kurt Kline, Advanced Biological Testing, Inc.



ATTACHMENT II
STANDARD OPERATING PROCEDURES (Revised)
JOINT CANNERY OUTFALL

EFFLUENT SAMPLING FOR CHEMISTRY

AND BIOASSAY TOXICITY TESTING



Standard Operating Procedures

Joint Cannery Outfall (JCO)
Effluent Sampling for Chemistry
and Bioassay Toxicity Testing

Introduction

StarKist Samoa, Inc. and VCS Samoa Packing are required by their NPDES
permits to conduct semiannual priority pollutant analyses (effluent chemistry) and
definitive acute bioassays on their cannery effluent. The following gives detailed
procedures for collecting and preparing effluent samples for these analyses. The
effluent chemistry and bioassay analyses are to be conducted simultaneously,
therefore, this standard operating procedure (SOP) addresses collection of samples
for both of these tests as a single procedure. At this time the chemical analysis are
done on each cannery separately and the bioassay test is done on a combined
composite from each cannery.

Overview

The following cannery effluent samples must be collected and prepared for
shipment to the appropriate laboratory:

. Composite samples of cannery effluent from the StarKist Samoa,
Inc. facility for chemical analysis

. Composite samples of cannery effluent from the VCS Samoa
Packing facility for chemical analysis

. A composite sample of combined effluent from both StarKist Samoa,
Inc. and VCS Samoa Packing for acute bioassay tests

Each of the effluent chemistry samples will be a composite of 8 grab samples taken
over a 24 hour period. The bioassay sample will be a composite of 16 grab
samples, 8 from StarKist Samoa, Inc. and 8 from VCS Samoa Packing, collected
over the same 24 hour period.

Sampling requires a coordinated effort by both canneries. The canneries should
conduct their sampling so that samples are collected on approximately the same
schedules. The sampling must be scheduled so that the samples are composited the
day they are shipped to laboratories for analysis. An example schedule is shown in
Table 1.

10 Mar 95 Pape 1 JCO:SOP:REV1



Table 1
Example Schedule for Sample Collection

Time Activity
Wednesday 12:00 noon - Collect grab samples from both
Thursday 9:00 am canneries for chemistry and bioassay
tests

Thursday Composite samples in cannery

9:00 am - 12:00 noon laboratory
Thursday Prepare samples for shipping

1:00 pm - 3:00 pm
Thursday Deliver coolers containing samples to
4:00 pm the airport

The above example schedule assumes samples are shipped on a Thursday evening
flight (note that flight schedules often change and the sampling should be scheduled
to minimize holding times). The above schedule shall be modified based on the
availability of laboratory personnel and airline schedules, however, the samples
should be composited on the day of the scheduled flight and sampling should take
place during the 24 hours just before compositing the samples. The only exception
is a weekend shipment, where samples should always be collected after 12 noon on
Monday and before 12 noon on Friday.

Special Note

Beginning with the March 1994 sampling, volatile organics, pesticides/PCBs,
and cyanide will not be analyzed as approved by USEPA Region IX. The
procedures for these samples are described below since sampling may resume
in the future. At this time these samples will not be collected and shipped.

e

List of Equipment/Supplies

The following supplies will be required for collecting effluent samples, compositing
the samples, and preparing them for delivery to the laboratories: (note: items
marked with an asterisk (*) will be supplied by CH2M HILL or by the laboratory
performing the analyses)

10 Mar 95 Page 2 JCO:SOP:REV!



Sample Collection (required per facility)

e * FEight (8) I-liter sampling jars
* Eight (8) 1-gallon cubitainers or other appropriate containers
Elghtﬁ’(S)* 40, ml VOA vials for sampling volatiles (supplied as part

Labels and permanent marker for marking sample containers

* Ice chests with ice (or refrigerator space) for storing samples
(There should be sufficient storage space for storing all containers
listed above)

Compositing and shipping samples

e * Chemistry kit (one for each cannery)

(cooler + containers, see contents listed in Table 2)
o Clean graduated cylinder(s) for compositing effluent samples
(suggest 1000 ml cylinder for bioassay composites, 100 - 200 ml
cylinder for chemistry composites)
Labels and permanent marker for identifying samples

e * An additional large cooler for bioassay composites
. Cubed ice (two bags per cooler)

e * Large or Extra Large zip-lock/freezer bags

e * Compositing worksheets (Attachments A and B)

o Calculator

¢ * Chain of Custody Forms

Sampling

Eight samples will be collected at each cannery over a 24-hour period. The
samples should be collected from normal accepted sampling locations at which the
flow rate is known. Samples shal] be collected at intervals of approximately three

The general procedure for collecting samples is outlined below

1) Label a 1-liter sampling jar and a 1-gallon container with sample number to
be collected, time of sample collection, and flow rate during sampling.
Labelling should be done with a permanent marker on a waterproof label.
Plastic containers may be written on directly. Every second: samp]mcr event
(6-hour intervals) labef two 40 ml VOA vials. The labels on the VOA vials
will be used to identify the samples by the lab and should be descriptive of

the samples.
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The convention used for labeling samples should identify the facility in the
first part of the label (SK = StarKist Samoa, VCS = VCS Samoa Packing)
and the type of analysis in the second (VOL = volatiles). A similar
convention should be used for labeling the samples with an extension to
indicate the sample number and bottle. For example, SK-VOL-1a and SK-
VOL-1b would identify the two vials filled during the first sample collection
at the StarKist cannery. Each sample bottle should be labeled with time and
date as well.

Write down the date, time, and flow rate on the appropriate row in columns
A, B, and C of the Worksheet for Compositing Effluent Chemistry Samples
(Attachment A).

Table 2
Contents of Effluent Chemistry Kits
(one for each cannery)
Sample Qty Chemical Parameter Sample
Container Preservative
I-liter amber l Semivolatile Organics none
glass
1-Jiter amber ! Pesticides/PCB's none
glass
500 ml plastic 1 Phenols H,SO,
500 mi plastic 1 Total Cyanide NaOH
500 ml plastic ] Inorganics/Metals HNO,

10 Mar 95

Chemistry Sample. Rinse a 1-liter sampling jar out with effluent. Fill jar
to the top and cover securely with its lid. If samples are collected from a
tap in the line, fill the sample container directly from the tap. If samples
are collected from a flume requiring the container to be dipped under the
surface, use a separate container to remove the effluent from the flume and
fill the sample container. Any container used for sampling should be clean
and rinsed with effluent prior to collecting each sample.
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3) Bioassay Sample. Collect the bioassay sample in the 1 gallon sampling
container in the same manner as the chemistry sample. Rinse the 1 gallon
container and any other sampling container used with effluent prior to
filling.

5) Store all samples in coolers on ice or refrigerator at a temperature of
approximately 4 °C. Do NOT store samples in a freezer or by using a
method that would freeze the sample.

Sample Preparation/Compositing

The samples will be compaosited in the StarKist Samoa and/or VCS Samoa Packing
laboratories. The effluent chemistry samples from each cannery can be composited
and prepared separately in each facility’s lab. The bioassay samples must be
composited together and all bioassay samples will need to be delivered to one lab
or the other. The area used for compositing should include a sink and clear
tabletop area that is clean and dry. Basic steps used to composite the effluent
chemistry and bioassay samples are listed below. Worksheets for calculating
composite volumes are included as Attachments A and B. Example completed
forms, including worksheets for chemical and bioassay composite sample
preparation and chain-of-custody forms are included as Attachment C.

Effluent Chemistry

D Label Containers. I[f this has not already been done by the laboratory, the
containers listed in Table 2 (with the exception of the VOA vials which
should be filled with effluent and stored in a cooler or refrmerator) should
be labeled and placed on the table. The labels will be used to identify the
samples by the lab and should be descriptive of the samples. These will
also be used on the chain-of-custody forms that will be attached to each
cooler. An example chain-of-custody form is included in Attachment C.
The convention used for these samples identifies the facility in the first part
of the label (SK = StarKist Samoa, VCS = VCS Samoa Packing) and the
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2)

3)

4)

S)

type of analysis in the second (M = metals, SV = semi- volatlles PEST =

pesticides/PCBs, CN = cyanide, PH = phenols, and VOL = volatx es)
This or a similar convention shall be used for labeling the samples

Calculate Composite Yolumes. The worksheet included as Attachment A
should be used to calculate volumes of each of the eight individual samples
that will be required to be composited into single samples for laboratory
analysis. Columns A through C should be filled out during the sample
collection.  Instructions for filling out the remainder of the table are
included on the worksheet. Column D in the worksheet represents the
fraction of the composited sample that should come from the individual
sample represented by that row. Columns E and F give the volume of each
individual sample that is required to produce 1 liter and 500 ml samples,
respectively. The bottom row of the table, labeled "Totals:", are totals
from the columns above them. The box labeled TF is used to calculate the
numbers in column D. The other boxes are used to check arithmetic and
should be equal to the numbers in parenthesis below them.

Composite Samples. Volumes calculated in Column E of the worksheet
should be used to composite samples into 1 liter jars. Similarly, volumes
calculated in Column F should be used for 500 m! composite samples. A
clean graduated cylinder should be used to measure the effluent. Prior to
compositing the samples, the cylinder should be rinsed with a dilute
solution of nitric acid (HNO,), rinsed out with de-ionized or distilled water,
and finally rinsed with effluent.

Chemistry sample containers listed in Table 2 (excluding VOA vials) should
be filled using the graduated cylinder to measure the appropriate volumes of
each individual sample. The container lids should then be securely
tightened onto the sample containers. Note that all sample containers to be
shipped to the laboratory for chemical analysis have been prepared in the
laboratory and the correct amount and type of preservative is in each bottle.

Complete Chain of Custody Form(s). A package including chain-of-
custody forms will be included with the containers. At least one chain-of-
custody form is required for each cooler of samples that will be shipped.
An example of a completed chain-of-custody form is included as part of
Attachment C. Sample identification on the chain-of-custody should match
the labels on the sample containers exactly. VCS Samoa Packing and
StarKist Samoa_effluent chemistry samples should be shipped in separate
coolers.

Package Samples for Shipping. Each sample jar should be wrapped in
bubble-wrap or an equivalent packaging material and placed in a plastic zip-
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6)

lock bag. Glass container should be wrapped in two layers of bubble-wrap
at a minimum. As much air as possible should be removed from the bag
prior to sealing it. Too much air inside the bags will expand during the
flight and pop the bag open. All chemistry samples from one cannery
should be packaged in a single cooler if possible. Place sample jars inside
the cooler. Packaging material (bubble wrap or equivalent) should be
placed in the cooler to prevent containers from moving and impacting each
other.

Ice or an equivalent means (such as chemical cold packs) must be included
to keep the samples cold during shipping. Do not use dry ice to pack the
samples. If ice is used, precautions should be taken to prevent melted ice
from leaking out of the cooler during shipping. These include taping any
drain plugs in the cooler shut with duct tape or strapping tape, and "double-
bagging” the ice cubes in zip-lock bags, i.e. sealing the ice cubes in one
bag, then sealing the bag containing ice in a second bag. As with the bags
used to hold the sample jars, as much air as possible should be removed
from the bags prior to sealing.

The chain-of-custody form for each cooler should be signed, placed in a
zip-lock bag, and taped with duct tape to the inside of the cooler lid. The
cooler should be taped securely shut with strapping tape or other strong
packaging tape to prevent it from opening during shipping.

Shipping. Ship the chemistry samples to the laboratory as directed for each
sampling period. For the October 1994 sampling ship the chemistry
samples to:

Mr. Bill Svoboda

GTEL Environmental Laboratory

480 Pike Lane

Concord, CA 94520

(510) 685-7852 Phone

(510) 825-0720 Fax

Or to the person and laboratory as directed by the project manager, if
different from above.

Effluent Bioassay

D)

Calculate Composite Volumes. The worksheet included as Attachment B
should be used to calculate volumes of each of the 16 individual samples
that will be required to be composited into the 2 1/2-gallon cubitainer.
Columns A and B should be filled out based on the flows recorded during
sampling onto the effluent chemistry compositing worksheet. Note that
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3)

4)

flows must be recorded in million gallons per day (mgd). If flows are
greater than about 2, they are probably recorded in gallons per minute
(gpm). If flows are reported in gpm they should be converted by
multiplying the recorded flow by 0.0014. Instructions for filling out the
remainder of the table are included on the worksheet. Columns C and D in
the worksheet represent the fraction of the composited sample that should
come from individual samples taken at each cannery. Columns E and F
give the volume of each individual sample that is required to produce a 2
1/2-gallon composited sample, the individual volumes must be adjusted for
an alternative volume. The bottom row of the table, labeled "Totals:", are
totals from the columns above them. The box labeled TF is used to
calculate the numbers in columns C and D. The other boxes are used to
check arithmetic and should be equal to the numbers in parenthesis below
them.

On special instruction from the laboratory the volume required may
change. Always check with the laboratory prior to initiating sampling,
since the volume required for individual grab samples will need to be
modified if the required size of the composite sample is increased. For
the March 1995 sampling a S-gallon sample is required hecause two
organisms are to be tested.

Composite Samples. Volumes calculated in Columns E and F of the
worksheet should be used to create 2 1/2-gallon (or alternative volume)
composite sample. A clean graduated cylinder should be used to measure
the effluent. Prior to compositing the samples, the cylinder should be
rinsed with a dilute solution of nitric acid (HNO;), rinsed out with de-
ionized or distilled water, and finally rinsed with effluent from one of the
samples.

The cubitainer holding the sample should be clearly marked as "JCO
Effluent Bioassay Sample.” The graduated cylinder should be used to fill
the cubitainer with the appropriate volumes from each of the 16 sample
containers. Excess air should be squeezed out of the container prior to
capping it.

Complete Chain of Custody Form. A package including chain-of-custody
forms will be included with the effluent chemistry sample containers. One
chain-of-custody form is required the composite bioassay sample. An
example of a completed chain-of-custody form is included as part of
Attachment C.

Package Sample for Shipping. The cubitainer holding the bioassay sample
should be placed in a dedicated cooler. The bioassay and effluent chemistry
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samples described above will be sent to separate labs. Therefore, these
should not be packaged together. Ice or an equivalent means (such as
chemical cold packs) should be used to fill in the empty space in the cooler
and keep the samples cold during shipping. If ice is used, precautions
should be taken to prevent the melted ice from leaking out of the cooler
during shipping. These include taping any drain plugs in the cooler shut
with duct tape or strapping tape, and "double-bagging” the ice cubes in zip-
lock bags, i.e. sealing the ice cubes in one bag, then sealing the bag
containing ice in a second bag. As described for the effluent chemistry
samples described above, as much air as possible should be removed from
the bags prior to sealing.

The chain-of-custody form should signed, placed in a zip-lock bag, and
taped with duct tape to the inside of the cooler lid. The cooler should be
taped securely with strapping tape or other strong packaging tape to prevent
it from opening during shipping.

6) Shipping. Ship the bioassay sample to the laboratory as directed for each
sampling. For the October 1994 sampling ship the bioassay sample to:
Dr. Kurt Kline
Advanced Biological Testing, Inc.
3150 Paradise Drive
Building 50
Tiburon, CA 94920
(415) 435-7878 phone
(415) 435-7882 Fax

Health and Safety Considerations

The sample collection and compositing should be done or directly supervised by
staff that are experienced with this type of work and are fully aware of all health
and safety practices that apply in such cases. The canneries will require that all
staff in the facility wear long pants and closed shoes (no sandals). In addition
cannery personnel will brief project staff on evacuation routes and other safety
issues as required. Head and hearing protection must be available and worn in
designated areas while in the canneries and cannery personnel will provide project
staff with hats and ear plugs. While collecting samples from the effluent flumes,
gloves and appropriate eye protection must be worn. Floors, decks, and ladders
are often slippery and shoes with appropriate sole material should be selected for
work in the canneries.

The above description is not intended to be comprehensive or exhaustive. Always

work with experienced staff and when in doubt ask cannery personnel about correct
policies and procedures.
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Attachment A
Worksheet for Compositing Effluent Chemical Samples



Facility: Date:

Worksheet for Compositing Effluent Chemistry Samples
Sample Collection Time (D) Volume of sample (ml)
Fraction of
No. (A) (B) ©) Total Flow (E) ®
Date Time Flow L liter 500 ml
container container
1
2
3
4
5
6
7
8
Totals:
TH (1.0) (1000 ml) (500 ml)
Instructions:
1) Fill in date and time each sample was taken (columns A and B) and recorded flow rate at the
time of the sample (column C).
2) Add all flows and record in box below column C (TF)
3) Calculate fraction of total flow (column D) for each flow rate in column C:
Fraction of total (D) = Flow (C) + Total flow (TFH)
4) Calculate volume of collected sample for 1-liter and 500 ml chemistry sample containers
(columns E and F):
(®) = (D) x 1000
) = (D) x 500
S) Check calculations. Sum columns D, E, and F and record totals in boxes below each

column. Numbers should match numbers in parenthesis below the boxes.

Attachment A



Attachment B
Worksheet for Compositing Effluent Bioassay Samples



Facility: Date:

Worksheet for Compositing Effluent Bioassay Samples

Fraction of Total Flow Volume of sample for
(A) (B) 2 1/2 gal container (ml)
No. VCS Flow SKS Flow
(mgd) (mgd) © D) B ®
VCS SKS VCS SKS
(A)=(TFH B)+~(TH (C)x9500 (D)x9500
1
2
3
4
5
6
7
8
Totals:
Total Total Total
(A)+(B): ©)+(D): (E)+(F):
(TF) (1.0) (9500 ml)

Instructions:

)

3

4)

b))

Fill in recorded flow rates in columns A and B. Flow rates should be in mgd. (Note:
StarKist flowrates may be in gpm. If flows are greater than about 2, they are probably
measured as gpm. To convert, multiply the flow recorded in gpm by 0.0014).

Total flows for VCS and SKS in columns A and B. Sum the totals and write total in box

labeled (TF).

Calculate fraction of total flow for each sample (columns C and D). To check calculations,
total columns C and D and add totals together in box at bottom of column D. Total should
equal 1.0

Calculate volume required of each collected sample to fill a 2 [/2-gallon container (columns E
and F):
(E) = (C) x 9500
(F) = (D) x 9500
For an alternative volume the constant must be adjusted, for example for a 5-gallon container:
(E) = (C) x 19000
() = (D) x 19000

Check by totaling columns E and F. Sum of E + F should equal approximately 9500 for a 2
1/2 gallon container.

Attachment B



Attachment C
Example Worksheet and Chain-of-Custody Forms



Facility: StarKist Samoa

Date: 2/16/94

Worksheet for Compositing Effluent Chemistry Samples

Sample Collection Time (D) Volume of sample (ml)
©) Fraction of
No. (A) (B) Flow Total Flow (B) )
Date Time (gpm) I liter 500 ml
container container
1 2/15 1000 1025 0.154 154 77
2 1300 800 0.120 120 60
3 1600 900 0.135 135 68
4 1900 775 0.116 116 58
5 2200 800 0.120 120 60
6 2/16 0100 775 0.116 116 58
7 0400 850 0.127 127 63
8 0700 750 0.112 112 56
Totals: 6675 1.000 1000 500
(TH (1.0) (1000 mi) (500 ml)
Instructions:
1) Fill in date and time each sample was taken (columns A and B) and recorded flow rate at the
time of the sample (column C).
2) Add all flows and record in box below column C (TF)
3) Calculate fraction of total flow (column D) for each flow rate in column C:
Fraction of total (D) = Flow (C) =+ Total flow (TF)
4) Calculate volume of collected sample for l-liter and 500 ml chemistry sample containers
(columns E and F):
(E) = (D) x 1000
@ = (D) x 500
5) Check calculations. Sum columns D, E, and F and record totals in boxes below each

column. Numbers should match numbers tn parenthesis below the boxes.

Attachment C




Facility: JCO, StarKist and VCS Samoa Packing Date: 2/16/94

Worksheet for Compositing Effluent Bioassay Samples
Fraction of Total Flow Volume of sample for
(A) B) 2 1/2-gal container (ml)
No. VCS Flow SKS Flow
(mgd) (mgd) © (D) (E) ®
VCS SKS VCS SKS
(A)=(TF) (B)+(TH (©)x9500 (D)x9500
| 0.26 1.48 0.018 0.102 171 969
2 0.6 1.15 0.041 0.079 390 751
3 0.64 1.3 0.044 0.090 418 855
4 0.64 1.12 0.044 0.077 418 732
5 0.64 1.15 0.044 0.079 418 751
6 0.68 1.12 0.047 0.077 447 732
7 0.68 1.22 0.047 0.084 447 798
8 0.72 1.08 0.050 0.075 475 713
Totals: 4.86 9.62 0.335 0.663 3184 6301
Total 14.48 Towl | (.998 Total 9485
(A)+(B): (C)+(Dy: (E)+(B):
(TF) (1.0) (9500 ml)

Instructions:

D

3)

4)

)

Fill in recorded flow rates in columns A and B. Flow rates should be in mgd. (Note:
StarKist flowrates may be in gpm. If flows are greater than 10, they are probably measured as
gpm. To convert, multiply the flow recorded in gpm by 0.0014).

Total flows for VCS and SKS in columns A and B. Sum the totals and write total in box

labeled (TF).

Calculate fraction of total flow for each sample (columns C and D). To check calculations,
total columns C and D and add totals together in box at bottom of column D. Total should
equal 1.0

Calculate volume required of each collected sample to fill a 2 1/2-gallon container (columns E
and F):

(E) = (C) x 9500

(F) = (D) x 9500
See Attachment B for the adjustment required for a different size container.

Check by totaling columns E and F. Sum of E + F should equal approximately 9500 for a 2
1/2 gallon container.

Attachment C
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Advanced Biological Testing Inc.

1.0
INTRODUCTION

At the request of CH2M Hill (Project # PDX 30702), Advanced Biological Testing conducted a
four day effluent bioassay test on Mysidopsis bahia and Penaeus vannami using effluents
collected from the joint cannery outfall at the Starkist and Van Camp tuna canneries in American
Samoa. The studies were run using methods generally specified in EPA 1991. This is the fourth
in a series of tests on this material. Penaeus is the preferred species, however in previous studies
when Penaeus was unavailable, Mysidopsis was substituted. Since both species were available
and have been tested previously separately, it was appropriate to continue with both species in
this test.

The study was conducted at the Advanced Biological Testing Laboratory in Tiburon, California,
and was managed by Mr. Mark Fisler.
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- 2.0
METHODS

2.1 EFFLUENT SAMPLING

The effluents were sampled on March 23, 1995 by cannery personnel under the supervision of
CHZM Hill. The sample was received by the laboratory on March 27, 1994. One five gallon
carboy was provided, maintained in an ice-filled cooler from the date of sampling until

laboratory receipt. The sample was at 5°C upon receipt.
2.2 SAMPLE PREPARATION

The effluent sample was immediately tested for water quality; the pH was 5.9, dissolved oxygen
was 1.5 ppm, salinity was 14 ppt and the total ammonia was 7.27 mg/L. The effluent required
salinity adjustment to 30 ppt. The effluent salinity was increased to 30 ppt with 100 ppt natural
seawater brine. The brine was made from frozen Bodega Bay seawater. Due to the dilution of the
effluent with the brine solution, the initial maximum concentration of effluent was 8§1%. The
highest initial test concentration was then made by diluting the 81% effluent with Bodega Bay
seawater to an actual effluent concentration of 50%.

The effluents were tested at an actual effluent concentration series of 50%, 25%, 12.5%, 6.25%,
and 3.1% for both Penaeus and Mysidopsis as a vol:vol dilutions in seawater. A brine control
was run with both test sets to assess the potential toxicity from the added brine. The diluent and
the control water was filtered seawater from Bodega Bay. The dilutions were brought to the test
temperature (20 - 25° + 2°C) and aerated continuously. These effluents have an increasing
biological oxygen demand, with a significant peak at 10-14 hours after test initiation. Previous
testing of this effluent without initial aeration demonstrated significant toxicity at 24 hours (or
before); therefore aeration was carried out from the beginning of the test. According to EPA
methods the effluents were renewed with effluents held under refrigeration from test initiation on
Day 2.

A reference toxicant was run using concentrations provided by the EPA. The toxicant was
Sodium dodecyl sulfonate (SDS) made up as a 2 grams per liter stock solution in distilled water.
The tested concentrations were set at 100, 50, 25, 12.5 and 6.25 mg/L in 31 ppt scawater.

|8
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2.3 TESTING PROCEDURES

The bioassay was carried out on three day old larvae of Mysidopsis bahia supplied by Aquatox in
Arkansas and post-larval Penaeus provided by Brezina and Associates from Harlingen Shrimp
Farm in Los Fresnos, Texas. The animals were air-shipped and were received at ABT on March
29, 1995, The test conditions are summarized in Tables 1 and 7. Five replicates of each
concentration were tested with ten animals per replicate. Water quality was monitored daily as
initial quality on Day O and final water quality on Days 1 through 4. Parameters measured
included dissolved oxygen, pH, salinity, total ammonia, and temperature.

2.4 STATISTICAL ANALYSIS

At the conclusion of the test, the survival data were evaluated statistically using ToxCalc™ to
determine ECp, NOEC, and TU values where appropriate. ToxCalc™ is a comprehensive
statistical application that follows standard guidelines for acute and chronic toxicity data
analysis. Statistical effects can be measured by the ECp, the estimated concentration that causes
any effect, either lethal (LC) or sublethal (IC), on p% of the test population. The LCp is the point
estimate of the concentration at which a lethal effect is observed in p% of the test organisms.
ECp values include 95% confidence limits if available.

The NOEC (No Observable Effect Concentration) is the highest tested concentration at which
mortality and other sublethal measured effects are not significantly different from the same
parameters in the control. TU (Toxicity Units) are calculated as 100%/NOEC.
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3.0
RESULTS

3.1 INTRODUCTION

Tables 1 and 7 summarize the test parameters and conditions. The results of the effluent and
reference toxicant bioassays and the water quality monitoring for both sets of tests are presented.

3.2 TESTING WITH PENAEUS VANNAMI

In the Penaeus test, water quality measurements were within the acceptable limits provided in
EPA 1991 (Tables 2 and 3). Temperature was maintained at 20 + 1°C; pH remained relatively
stable, and the salinity increased slightly as would be expected in a static test (Table 2). Aeration
was maintained in all chambers for the duration of the test. Ammonia was 1.73 ppm in the 50%
effluent. The test solutions were renewed with reserved effluent at 48 hrs.

No significant difference was found between the brine control and laboratory control. All
statistical tests were run against the control. The LC50 for the effluent was 14.8% (95%
confidence limits = 13.4% to 16.3%). There was significant mortality at the 12.5%, 25% and
50% concentrations compared to the control (Table 4). The NOEC was 6.25%, and the LOEC
was 12.5%. The TU was 16.

The reference toxicant test had an LC50 of 19.47 mg/L, an NOEC of 12.5 mg/L, and an LOEC
of 25 mg/L. (Tables 5 and 6). The laboratory mean was 20.38 mg/L and the data is within one

standard deviation of the laboratory mean, indicating normal sensitivity.
3.2 TESTING WITH MYSIDOPSIS BAHIA

In the Mysidopsis test, water quality measurements were within the acceptable limits provided in
EPA 1991 (Tables 8 and 9). Temperature was maintained at 25 + 1°C; pH remained relatively
stable, and the salinity increased slightly as would be cxpe_ctcd in a static test (Tables 1 and 2).
Acr;nion was maintained in all chambers for the duration of the test. Ammonia was 1.96 ppm in

the 50% effluent. The test solutions were renewed with reserved effluent at 48 hrs.

No significant difference was found between the brine control and laboratory control. All
statistical tests were run against the control. The LC50 for the effluent was 10.8% (95%
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confidence limits = 9.5% to 12.3%) (Table 10). There was significant mortality at the 12.5%,
25% and 50% concentrations compared to the control. The NOEC was 6.25%, and the LOEC
was 12.5%. The TU was 16.

The reference toxicant test had an LC50 of 13.8 mg/L, an NOEC of 12.5 mg/L, and an LOEC of
25 mg/L (Tables 11 and 12). The laboratory mean was 12.5 mg/L for Mysidopsis bahia and the

data is within one standard deviation of the laboratory mean, indicating normal sensitivity.
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TABLE 1

Bioassay Procedure And Organism Data
For the Survival Bioassay
Using Penaeus vannami U.S. EPA 1991)

Parameter Data
Sample Identification
Sample ID(s) 950327-1
Date Sampled 3/23/95
Date Received at ABT 3/27/95
Volume Received Five gallons
Sample Storage Conditions 4°C in the dark
Test Species Penaeus vannami
Supplier Harlingen Shrimp Farm, Los Fresnos, Texas
Collection location In house colony
Date Acquired 3/29/95
Acclimation Time Used immediately
Acclimation Water Shipping water
Acclimation Temperature 20+2°C
Age group Post larvae (approximately 8-10 mm)
Test Procedures
Type; Duration Acute, static/renewal at 48 hours
Test Dates 3/29/95 to 4/2/95
Control Water Bodega Bay seawater
Test Temperature 20+ 2°C
Test Photoperiod 16L:8 D
Salinity 30+ 2 ppt
Test Chamber 1000 mL jars
Animals/Replicate 10
Exposure Volume 500 mL
Replicates/Treatment 5
Feeding Brine shrimp (24 hr old nauplii)
Deviations from procedures None
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TABLE 2

Penaeus vannami
INITIAL WATER QUALITY MEASUREMENTS
FOR EFFLUENT TEST
Initial Readings

Concentration Day 0 Day 2
(%) pH DO NH3 °C Sal pH DO NH3 °C  8Sal

Control 814 80 <0.1 209 30 803 94 002 NT 29
Brine 809 81 <01 197 30 807 94 002 192 30
3.1 802 80 021 199 30 782 7.8 017 196 31
625 7.82 7.8 040 19.8 30 766 64 034 192 30
125 747 74 075 194 30 738 48 059 192 30

25 700 67 157 184 30 _ = = - —

50 660 59 3.10 184 30 _ = = = -

Min 660 59 <01 184 30 738 48 <01 192 29
Max 814 81 3.1 209 30 807 94 06 196 31

Notes: — = All animals dead.
NT = Not taken.
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Penacus vannami
WATER QUALITY MEASUREMENTS FOR EFFLUENT TEST

TABLE 3

Coacentration Day 1 Day 2 Day3 Day 4
(%) Rep pH DO NII3 °C  Sal pll DO NH3 °C  Sa  pll DO NID °C  Sal pll DO N3 °C  Sal
Control 1 813 84 003 199 30 8.10 82 004 210 30 794 8.0 199 30 7.99 85 19.0 30
2 8.16 83 199 30 8.12 8.1 209 30 7.94 8.0 199 30 3.01 85 19.3 30
3 8.16 84 204 30 8.1 8l 209 31 791 82 002 199 30 799 85 193 30
4 8.13 8.4 207 30 8.08 3.0 207 30 792 82 199 30 800 85 004 193 30
s 8.17 82 206 30 812 8.0 210 30 8.00 8.1 199 30 810 87 193 30
Brine 1 819 &1l 002 199 10 826 79 003 210 30 815 890 139 31 8.27 8.6 193 31
Control 2 8.23 8.2 20.1 30 8.26 19 210 30 8.15 8.1 199 30 8.20 85 193 31
3 8.23 8.2 20.5 30 828 1.8 209 30 816 81! 002 199 30 8.22 86 193 31
4 826 84 206 30 8.28 1.8 209 30 8.18 8.2 19.9 30 8.23 87 004 193 31
s 8.25 8.2 199 30 826 19 209 30 8.15 8.0 199 30 8.21 87 193 3t
A1 1 811 79 o1 198 30 816 7.8 018 210 30 7.96 8.1 199 3 8.08 856 19.4 31
2 807 79 19.9 30 813 179 209 30 799 8.0 199 3 8.09 8.6 193 31
3 8.07 80 201 30 8.13 19 210 30 8.06 79 015 199 3t 8.15 87 193 3
4 812 8.1 199 30 8.16 8.0 210 30 8.12 19 199 31 8.18 87 015 193 3
s 8.13 1719 19.6 30 8.15 8.0 209 30 8.06 1.9 199 31 8.12 85 193 31
€25 1 209 79 023 190 30 8.16 7.9 034 209 30 8.09 79 199 31 8.18 8.6 195 31
2 8.05 19 19.0 30 8.10 79 209 31 790 1738 200 31 8.06 8.2 19.4 31
3 8.03 8.0 19.0 30 805 1.9 210 30 791 79 033 199 31 806 8.4 193 31
4 8.03 1738 19.1 30 8.08 7.8 209 30 799 8.0 19.9 31 811 86 032 193 131
s 8.09 7.8 19.0 30 8.00 8.0 210 30 7.86 8.0 199 30 795 8.0 193 31
125 1 784 79 043 190 30 795 19 059 210 30 734 34 201 30 796 3.1 195 %
2 783 19 19.1 30 794 16 210 30 779 1.9 201 30 799 8.1 194 31
3 783 1.7 19.0 30 8.12 1.7 21.0 30 8.03 7.7 065 199 3t 8.14 8.6 194 31
4 782 18 19.1 30 8.06 1.8 209 30 790 1.3 199 30 3.06 82 072 194 31
s 798 19 19.1 30 812 18 21.0 30 —_ - — - —_ - — —_
25 1 766 6.0 090 19.0 30 8.02 7.8 039 21.0 30 — - — — —_ - —_ —
2 7.57 3.0 19.0 30 736 1.9 210 30 — - — — _ - —_ —
3 7.60 5.6 19.1 30 787 19 209 30 _ = - — - —_ - - —
4 759 2.4 19.0 30 7.32 8.0 209 30 —_ - — — —_ - —_ —
s 756 1.8 19.0 30 791 8.1 209 30 —_ - — — _ = = — —
0 1 762 5.6 173 190 30 8.13 82 234 1210 30 —_ - — — —_ = —_ —
2 7.63 6.0 19.1 30 8.21 3.1 210 30 —_ - — — - - — —
3 7.6 5.7 19.1 30 792 13 209 30 - - — — —_ - —_ —
4 7.64 4.7 190 30 3.08 8.0 21.0 30 —_ = = — — _ - — —
5 7.60 1.7 190 30 8.07 1.9 21,0 30 — - — — _ = = — —
Min 756 1.7 002 190 30 73 003 2037 30 234 77 002 199 30 795 80 0.04 190 30
Max 826 84 173 207 30 2 8.2 234 210 31 8.18 82 065 201 3 8.27 &7 072 195 31

Note:

— = All animals dead.
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TABLE4

Penaeus vannami

SURVIVAL DATA FOR EFFLUENT TEST

Average

Concentration Initial o Fo
(%) Rep Added Dayl Day2 Day3 Dayd4  Survival  Survival

Control 1 10 10 10 10 9 90
2 10 10 10 10 10 100
3 10 10 10 10 10 100
4 10 9 9 9 9 90
s 10 10 10 10 9 90 94.0
Brine 1 10 9 9 9 9 90
Control 2 10 10 10 10 10 100
3 10 9 8 8 8 80
4 10 10 10 10 10 100
5 10 10 10 10 10 100 94.0
31 1 10 9 8 8 8 80
2 10 10 10 10 10 100
3 10 8 8 8 8 80
4 10 8 9 9 9 50
5 10 10 10 10 10 100 90.0
625 1 10 10 10 10 10 100
2 10 10 10 10 10 100
3 10 9 9 9 9 90
4 10 10 9 9 9 90
5 10 9 9 9 8 30 92.0
125 1 10 3 .9 9 9 90
2 10 4 -9 9 8 80
3 10 5 10 10 10 100
4 10 4 9 9 8 80
5 10 5 0 — — 0 70.0
25 1 10 * 0 — — 0
2 10 * 0 —_ — 0
3 10 * 0 — — 0
4 10 * 0 — — 0
5 10 * 0 — —_ 0 0.0
50 1 10 * 0 —_ — 0
2 10 * 0 —_ — 0
3 10 * 0 —_ —_— 0
4 10 * 0 — — 0
5 10 * 0 -— — 0 0.0
Notes: — = All animals dead.

* = Water too cloudy to count animals.
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TABLE S

Penaeus vannami
WATER QUALITY MEASUREMENTS
FOR REFERENCE TOXICANT (S8.D.S) TEST

Concentration Day 0 Day 1 Day2 Day3 Day 4
(mg/l) Rep pH DO °C  Sal pd DO °C  Sil pH DO °C  Sal pH DO °C  Sal pI DO °C  Sal

Control 1 g4 81 203 30 809 74 191 30 796 80 210 130 784 58 198 31 790 61 193 31
2 810 7.4 190 30 794 79 21.0 30 781 54 198 31 785 58 193 31

3 309 75 190 130 795 1.8 205 30 7.81 56 198 31 786 59 193 31

625 1 805 7.9 203 30 800 56 191 30 790 7.8 210 30 781 56 198 31 787 6.0 193 31
2 796 57 190 30 789 7.7 210 30 781 55 198 31 7.87 6.0 193 31

3 796 57 19.0 30 789 1.6 21.0 30 7.81 54 198 131 787 6.0 193 31

125 1 807 80 203 30 791 44 190 30 786 1.7 21.0 30 776 50 198 31 786 60 193 31
2 787 40 190 30 783 72 210 30 7.74 4.8 19.8 31 782 57 193 31

3 786 40 190 30 784 72 210 30 775 47 198 31 784 58 193 31

25 1 807 81 204 30 7.88 43 190 30 772 74 210 30 776 58 197 31 781 57 192 31
2 788 42 190 31 765 15 209 31 776 550197 31 776 53 182 31

3 7.87 34 190 31 7.65 13 209 31 774 56 197 31 776 55 192 31

50 1 808 81 204 30 788 42 190 30 755 7.1 21.0 30 7.63 29 197 31 _— = - —
2 790 42 190 30 754 7.0 210 30 754 28 197 31 _— = = =

3 7.87 29 191 30 —_ = - = _ = = — - = - =

100 1 808 80 205 30 794 52 190 31 _ — = — —_ — = = —_ - = -
2 799 56 191 31 —_ — = = —_ = = = —_— - = =

3 798 51 190 30 e —_ = = - - = =

Min 804 79 203 30 7.86 29 190 30 754 7.0 209 30 754 2.8 197 31 776 53 192 31
Max 808 81 205 30 810 7.5 191 31 796 8.0 21.0 31 784 58 198 31 790 6.1 193 31

Note: — = All animals dead.

-ouy SunsaJy [B2130[01g] PIDUBAP Y
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TABLE 6

Penaeus vannarmi

SURVIVAL DATA FOR REFERENCE TOXICANT (S.D.S.) TEST

Average
Concentration Initial o o
(mg/L) Rep Added Dayl Day2 Day3 Dayd4  Survival Survival

Control 1 10 10 10 9 8 80
10 10 10 10 10 100

3 10 10 10 10 10 100 93.3
625 1 10 10 10 10 10 100
10 10 10 10 10 100

3 10 10 10 10 10 100 100.0
125 1 10 9 7 7 7 70
2 10 10 10 10 10 100

3 10 8 8 8 8 80 83.3
25 1 10 4 2 2 2 20
10 5 5 5 4 40

3 10 4 3 3 2 20 26.7
50 1 10 1 0 — — 0
2 10 1 0 — — 0

3 10 0 — — —_ 0 0.0
100 1 10 0 — — — 0
2 10 0 — — — 0

3 10 0 — — — 0 0.0

Note: — = All animals dead.
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TABLE 7

Bioassay Procedure And Organism Data
For the Survival Bioassay
Using Mysidopsis bahia(U.S. EPA 1991)

Parameter Data
Sample Identification
Sample ID(s) 950327-1
Date Sampled 3/23/95
Date Received at ABT 3/27/95
Volume Received Five gallons
Sample Storage Conditions 4°C in the dark
Test Species Mysidopsis bahia
Supplier Aquatox, Hot Springs, Arkansas
Collection location In house colony
Date Acquired 3/29/95
Acclimation Time Used immediately
Acclimation Water Shipping water
Acclimation Temperature 25+2°C
Age group Three day old larvae
Test Procedures
Type; Duration Acute, static/renewal at 48 hours
Test Dates 3/29/95 to 4/2/95
Control Water Bodega Bay seawater
Test Temperature 25+ 2°C
Test Photoperiod 14L:10D
Salinity 32+ 2 ppt
Test Chamber 1000 mL jars
Animals/Replicate 10
Exposure Volume _ 500 mL
Replicates/Treatment 5
Feeding Brine shrimp (<24 hr old nauplii)
Deviations from procedures None
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TABLE 8

Mysidopsis bahia
INITIAL WATER QUALITY MEASUREMENTS
FOR EFFLUENT TEST
Initial Readings

Concentration Day 0 Day 2
(%) pH DO NH3 °C Sal pH DO NH3 °C  Sal

Control 816 72 <0.1 245 30 812 94 002 252 29
Brine 809 74 <0.1 244 30 796 92 0.02 245 30
31 803 72 021 244 30 772 15 017 249 31
625 785 68 040 244 30 754 65 034 249 30
125 763 63 075 245 30 733 46 059 245 30

25 734 54 157 245 30 _ = = = =

50 7.03 44 310 246 30 — —- = — —

Min 7.03 44 <01 244 30 733 46 002 245 29
Max 816 74 31 246 30 812 94 059 252 31

Note: — = All animals dead.
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TABLE 9

Mysidopsis bahia
WATER QUALITY MEASUREMENTS FOR EFFLUENT TEST
Final Readings

Concentration Day 1 Day2 Day 3 Day 4
(%) Rep plI DO NH3 °C S« pll DO NH} °*C  Sa pll DO N3 °C  Sal pil DO NA3 °C  Sd
Coatrol 1 821 80 002 249 31 3.15 82 003 244 32 3.04 8.2 259 31 811 1.0 241 32
2 821 78 249 30 8.16 83 249 32 8.05 8.4 260 31 312 7.1 241 32
3 818 179 249 A 8.13 83 249 3 803 82 003 258 31 807 69 242 3
4 823 8.0 249 31 8.18 8.4 250 32 .11 82 259 31 819 7.2 002 241 32
5 8.183 8.0 249 31 8.15 8.2 249 32 305 8.0 260 31 310 7.1 241 N
Brine 1 831 7.8 001 249 3 8.27 8.0 003 250 32 822 30 260 32 833 1.2 242 32
Coatrol 2 829 7.8 249 31 830 8.0 249 32 825 19 259 32 832 72 42 3
3 827 19 249 31 830 8.2 249 3 822 19 002 260 32 330 11 241 32
4 3.28 8.0 249 31 3.29 8.2 249 32 8.21 8.0 259 32 330 7.1 002 24t 32
5 8.27 8.0 248 31 8.27 8.2 249 3 822 8.0 259 3 329 1.1 242 32
3.1 1 812 76 016 249 31 8.16 82 018 250 32 8.06 8.0 260 32 316 170 243
2 3.07 1738 249 31 8.10 83 250 32 798 19 260 32 310 7.0 242
3 198 16 249 31 8.18 83 250 32 810 79 015 259 N 809 7.2 241 32
4 799 1.7 249 31 8.08 8.3 250 32 8.05 8.0 259 32 822 7.0 024 241 %N
5 7193 138 249 31 797 8.0 249 32 793 8.0 260 32 8.05° 6.7 241 32
625 1 793 19 028 249 31 8.00 7.9 035 249 32 1.86 8.0 260 32 301 6.3 242 32
2 801 79 250 3t 8.06 8.0 251 32 199 8.0 26.0 32 313 7.1 241 32
3 810 8.0 250 31 8.14 8.0 249 N 8.07 19 032 260 N 8.19 69 242 32
4 8.02 8.0 249 31 3.08 79 249 33 199 1.8 259 32 810 638 045 242 32
5 199 19 249 31 8.04 8.0 249 13 194 19 259 N 808 69 241 32
125 1 797 80 047 250 3! 807 80 059 251 32 1.89 19 260 32 8.08 6.9 243
2 792 8.1 249 31 803 719 250 32 786 1.9 260 32 8.04 6.6 243 32
3 786 8.0 249 31 797 19 249 32 7.82 8.0 062 259 32 8.01 6.4 242 32
4 759 69 248 31 806 8.0 249 33 199 8.0 260 32 3.13 69 076 243 32
5 8.09 1.3 249 31 8.17 1.8 249 33 794 8.0 260 32 3.18 1.0 242 32
25 1 784 76 097 250 31 803 79 089 251 32 —_ = = —_ — —_ = - — —
2 791 18 250 802 18 251 32 _ == = - - _ = = = —
3 790 7.4 249 31 7938 8.0 25.0 32 —_ = - —_ - - = - —_ —
4 763 6.4 249 31 798 3.0 250 32 _— = - — — —_ - = — —
5 765 1.2 249 31 3.09 8.1 250 1 —_ = - _ - —_ - = — —
0 1 777 1.0 196 250 30 7.83 79 234 251 32 —_ - - —_ - - - - = —
2 1671 1.2 250 30 18 1.9 251 32 —_ = = —_ — —_ = - = —
3 770 14 249 30 774 8.0 251 32 —_ - - — — _ - = — —
4 771 1.4 249 31 772 8.0 250 32 _ = - — —_ _ = = — —
S 781 16 249 31 730 8.1 250 32 _ = = = = —_— - = — _—
Min 759 64 006 248 30 772 1.8 003 244 32 7.82 7.8 002 258 31 8.01 64 002 241 32
Max 831 81 196 250 31 830 84 234 251 33 825 84 062 260 32 333 7.2 076 243 32
Note: —- = All animals dead.
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TABLE 10

Mysidopsis bahia
SURVIVAL DATA FOR EFFLUENT TEST

Average
Concentration Initial To o
(72) Rep Added Day 1 Day 2 Day 3 Day 4 Survival Survival
Control 1 10 10 10 10 10 100
2 10 10 9 9 9 90
3 10 10 10 10 10 100
4 10 10 10 10 10 100
5 10 10 9 9 9 90 96.0
Brine 1 10 10 10 10 10 100
Control 2 10 10 10 10 10 100
3 10 10 10 10 10 100
4 10 10 9 9 9 90
5 10 10 10 10 10 100 98.0
31 1 10 10 9 9 8 80
2 10 10 9 9 7 70
3 10 9 9 9 9 90
4 10 10 9 9 7 70
5 10 10 10 10 10 100 82.0
625 1 10 10 10 10 10 100
2 10 10 10 10 10 100
3 10 10 9 9 9 90
4 10 9 9 9 8 80
5 10 10 10 10 8 80 90.0
125 1 10 10 10 10 10 100
2 10 6 6 6 2 20
3 10 2 2 1 1 10
4 10 1 3 1 1 10
5 10 8 8 5 5 50 380
25 1 10 * 0 — — 0
2 10 * 0 — — 0
3 10 * 0 — — 0
4 10 * 0 — — 0
5 10 * 0 — — 0 0.0
50 1 10 * 0 — — 0
2 10 * 0 — — 0
3 10 * 0 — — 0
4 10 * 0 — — 0
5 10 * 0 — — 0 0.0

Notes:  * = Water too cloudy to count animals.
— = All anumals dead.
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Concentration

Day 0

TABLE 11

Mysidopsis bahia
WATER QUALITY MEASUREMENTS
FOR REFERENCE TOXICANT (S.D.S) TEST

Day 1 Day2 Day 3 Day4
(mg/Ly Rep  pH DO °C  Sal pH DO °C  8ul pH DO °C  Sal pH DO °C Sal pH DO °C  Sal
Control 1 8§07 74 240 30 815 7.6 247 31 811 80 248 32 797 56 260 33 804 65 241 33
2 816 76 248 31 813 78 248 32 802 55 260 33 811 66 241 33
3 816 7.8 248 31 8.14 79 248 32 802 55 260 133 809 65 241 33
1.6 1 .07 74 241 30 8.14 7.7 249 31 8.14 76 249 32 804 55 258 133 8.13 63 241 33
2 ‘ 813 78 249 31 8.13 74 249 32 806 56 260 33 815 66 242 33
3 813 7.7 249 31 811 74 249 32 803 56 259 133 8.12 64 241 33
31 1 807 7.0 242 30 810 74 249 31 808 7.0 250 32 800 54 260 33 811 65 241 33
2 809 75 249 31 808 7.6 249 32 800 55 257 133 809 63 243 133
3 8.08 73 249 31 808 72 249 32 796 51 259 33 806 63 241 33
625 1 808 69 242 30 803 61 249 31 805 69 250 32 797 54 260 33 806 63 241 33
2 8.01 6.0 249 31 803 7.0 250 32 796 53 260 33 805 63 241 33
3 801 6.0 249 31 804 7.0 249 32 798 54 260 33 809 65 241 33
125 1 g08 7.0 242 30 800 56 249 31 800 72 249 32 800 60 255 133 807 63 242 33
2 800 57 249 31 797 63 249 32 800 60 257 133 808 65 241 33
3 799 55 249 31 797 64 250 32 799 60 256 33 805 65 243 133
25 1 808 69 240 31 801 59 246 31 786 7.0 249 33 _ - = - —_ = = -
2 8.02 59 247 31 784 72 248 33 _— = - = —- - = =
3 802 58 248 31 783 71 249 33 —_ = = — —- - = =
_ Min 8.07 69 240 30 799 55 246 31 783 63 248 32 796 51 256 33 804 63 241 33
Max 808 74 242 31 816 7.8 249 31 814 80 250 33 806 60 260 33 8.15 66 243 33
Note: — = All animals dead.
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TABLE 12

Mysidopsis bahia
SURVIVAL DATA FOR REFERENCE TOXICANT (S.D.S.) TEST

Average
Concentration Initial To %o
(mg/L) Rep Added Dayl Day2 Day3 Dayd4  Survival  Survival

Control 1 10 10 10 10 10 100
2 10 10 10 10 10 100
3 10 10 10 10 9 90 96.7
1.6 1 10 10 9 8 7 70
2 10 10 9 9 9 90
3 10 10 9 9 9 90 83.3
3.1 1 10 10 10 10 10 100
2 10 10 9 9 9 90
3 10 10 10 10 10 100 96.7
6.25 1 10 10 10 10 9 90
2 10 10 10 10 10 100
3 10 9 9 9 8 80 90.0
12.5 1 10 9 7 7 7 70
2 10 10 9 9 9 90
3 10 9 9 9 9 90 83.3
25 1 10 1 0 — —_ 0
2 10 1 0 -_— — 0
3 10 4 0 — — 0 0.0
Note: — = All animals dead.
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TECHNICAL MEMORANDUM CHMHI L

PREPARED FOR: StarKist Samoa, Inc.
VCS Samoa Packing Company

PREPARED BY: Steve Costa/CH2M HILL/SFO
David Wilson/CH2M HILL/SEA
Tim Hamaker/CH2M HILL/RDD

DATE: 10 May 1993

SUBJECT: Bioassay Testing of Effluent
February 1993 Sampling

PROJECT: PDX30702.EL.R1

Purpose

This memorandum presents the results of the effluent bioassay testing of the Joint
Cannery Outfall effluent sample that was collected in February 1993. This is the first
of the required semi-annual tests. Previous Technical Memoranda described the results
of concurrent effluent chemistry testing.

Study Objectives

Section D.1 of the StarKist Samoa and VCS Samoa Packing NPDES permits requires
that semi-annual definitive acute bioassays (96-hour, static bioassays) be conducted on
the cannery effluent. The purpose of these bioassays is to determine whether, and at
what effluent concentration, acute toxicity may be detected for the effluent.

These bioassays are to be conducted using the white shrimp, Penaeus vannamei
(postlarvae). The acute biomonitoring effluent sampling must be concurrent with
effluent sampling for priority pollutant chemical analysis. Effluent samples are to be
collected as 24-hour composite samples.

The first semi-annual effluent acute bioassay was conducted using a composite effluent
from both the StarKist Samoa and VCS Samoa Packing facilities, as approved by EPA.
This combined effluent bioassay is representative of the wastewater discharged from
the Joint Cannery Outfall.
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Effluent Sampling Methods

Between 0900 on February 16th and 0900 on February 17th, 1993, a 24-hour, flow-
weighted composite sample of final effluent was collected from both the StarKist
Samoa and VCS Samoa Packing treatment plant discharges. Samples were collected
from the established effluent sampling sites following the routine composite sample
collection schedule for the plants.

A total of eight grab samples were collected into pre-cleaned S5-gallon plastic
cubitainers at each plant. Samples were collected at three-hour intervals over a 24
hour period. The samples were stored on ice until the completion of the 24-hour
sampling period. After all samples were collected a flow-proportioned composite
sample was prepared. The grab sample collection times and the relative effluent
volumes calculated from plant flow records are summarized in Table 1. The relative
effluent volumes were used to prepare the final composite sample, which was used to
fill the sample containers shipped to the laboratory for testing.

Table 1
StarKist Samoa and VCS Samoa Packing 24-hour Composite Sample
for Bioassay Testing
February 16-17, 1993
Grab VCS Samoa Packing StarKist Samoa VCS Samoa StarKist
Sample Packing Samoa
Number | sampling | Effluent | Sampling | Effluent Percent of | Percent of
Time Flow Rate Time Flow Rate | Total Flow | Total Flow
(gpm) (gpm)
1 1200 540 1100 950 36 64
2 1500 540 1400 800 40 60
3 1800 540 1700 800 40 60
4 2200 550 2000 800 41 59
5 2400 560 2300 800 41 59
6 0300 630 0200 850 44 56
7 0600 640 0500 850 43 57
8 0900 620 0800 825 43 57
Mean 584 834 41 59
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Sample cubitainers were packed on ice in ice chests for shipment to the laboratory.
Sample chain of custody forms were completed and then sealed into zip-lock bags and
taped inside the lid of the ice chest. Samples were shipped as checked luggage on
flights from Pago Pago to Honolulu and then to San Francisco. Samples that were
composited on February 17th, were delivered to the testing laboratory at 0930 on
February 19th. Laboratory bioassay test reports and chain-of-custody forms are
attached to this memorandum. The chain of custody forms are included in Attachment
I and the laboratory test report is included as Attachment II.

Results

The bioassay tests were conducted by MEC Analytical Systems, Inc., Tiburon,
California. The results were provided by the laboratory in the Summary Report for an
Acute Bioassay Conducted under NPDES dated March 18, 1993 included as Attachment
II. This report summarizes the 96-hour acute bioassay test conducted with reference to
the EPA document EPA/600/4-90/027 as the source of methods for conducting the test.

The results of the bioassay tests (LC50 = 4.8-percent effluent; NOEC = 3.13-percent
effluent) indicate that: [1] whole effluent at high concentrations may be toxic under
laboratory conditions or, [2] the standard bioassay laboratory test procedures may not
be appropriate for this type of effluent. Based on the test data the latter appears to be
the more likely. Neither of these possibilities should be of concern. The consequences
of both possible interpretations are as follows:

[1] The maximum whole effluent toxicity potentially indicated by the
laboratory tests (but not confirmed) would require a dilution of about
32:1 (3-percent effluent concentration) to achieve non-toxic levels after
one to three days of exposure. Under actual field conditions in Pago
Pago Harbor the initial dilutions, under worst case conditions, are
predicted to be about 350:1 (0.29-percent effluent concentration) which is
achieved in less than two minutes. This is over ten times the 32:1 level
indicated above. Therefore, under actual field conditions, organisms will
not_be exposed to effluent at potentially toxic levels present under
laboratory conditions..

The indicated 32:1 level represents a toxicity mixing zone considerably
smaller than that already provided in the NPDES permits for ammonia.
For example, using the results of the modeling previously done for the
mixing zone application, assuming worst case conditions, a dilution of
32:1 is predicted within 12 seconds of discharge and within 6%2 meters of
the diffuser ports. Given the depth of discharge (about 180 feet) and the



Effluent Bioassay Testing
February 1993 Sampling
StarKist Samoa/VCS Samoa Packing

high discharge jet velocity, it is unlikely that any organism could be
exposed to effluent at less than 32:1 for more than a few seconds.

[2]  The effluent probably has a high immediate dissolved oxygen demand
(IDOD) which may be responsible for the observed bioassay results. The
low dissolved oxygen (DO) measured after 24 hours during the laboratory
tests would account for observed mortality (see test results in Attachment
IT). Supplementary tests, as described in the test results, did not include
measurements to investigate short term IDOD effects. To determine the
influence of IDOD, it is recommended below that the laboratory
procedure be modified to remove the IDOD from the effluent sample
prior to bioassay testing.

Under actual discharge conditions initial mixing is much more rapid
(seconds) than IDOD effects (minutes to hours) and no measurable DO
sag due to IDOD would be observed. Therefore, mortality of test
organisms attributable to IDOD effects is an artificial laboratory testing
effect that would not be observed under actual discharge conditions.

Discussion

The survival data from this test are relatively self explanatory. In laboratory tests the
effluent appears to produce mortality in the test organism at concentrations of
approximately 3- to 6-percent after 24 hours of exposure. The 96-hour LC50 value was
determined to be 4.8-percent effluent (+0.5-percent effluent at 95-percent confidence
limits). The NOEC value was determined to be 3.13-percent effluent. The cause of
the mortality is uncertain. High un-ionized ammonia, a pronounced dissolved oxygen
sag over the first day of the test, a high immediate dissolved oxygen demand (IDOD),
and low pH all could potentially have contributed to observed laboratory test results.
The following analyses were conducted to examine each of these factors:

o Ammonia. Un-ionized ammonia was calculated to be 0.215 mg/l in 100-
percent effluent and 0.021 mg/l in 6.25-percent effluent. No available
data was found for ammonia toxicity to Penaeus vannamei. For other
shrimp species LC50 values for un-ionized ammonia vary widely from
0.23 to 3.41 mg/. Such data suggest that constituents or conditions
other than or in addition to ammonia are involved in producing the
observed test results.

. BOD. The high BOD levels of the effluent resulted in a significant and
potentially lethal DO sag over the first 24 hours of the test (aeration was
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used throughout the remainder of the test and no additional mortality
was observed). The laboratory ran additional tests to determine if low
dissolved oxygen was responsible for the observed test results. Extra
sample was used to prepare 25- and 50-percent concentrations that were
aerated. After 24 hours 100-percent mortality had occurred, although
DO levels at the end of the test were high enough to prevent mortality.
This could be interpreted to indicate that mortality did not solely result
from low DO levels over the first 24 hours. However, the tests were not
continuously monitored for DO. Therefore a rapid, immediate, and
lethal DO sag with subsequent recovery to nonlethal DO levels (as
described below) would not have been detected.

. IDOD. The supplementary tests, described above, may not have
identified effects of high IDOD in the effluent. The effluent may exhibit
a rapid DO demand within a time scale of minutes to hours. This could
result in a transient lethal DO level that would not be detected under
standard laboratory monitoring procedures. After an initial DO sag,
subsequent continuous aeration would elevate DO to acceptable and non-
lethal concentrations. Mortality could be induced by the IDOD induced
transient DO sag. IDOD measurements and modified bioassay
procedures are recommended for the next test period to resolve this
issue.

. pH. Many species of shrimp have relatively narrow tolerances to changes
in pH. Natural seawater has a pH range of approximately 7.9-8.3. Initial
pH values during the test were somewhat lower than the natural values,
but probably still within the tolerance range for Penaeus vannamei. For
the initial test solution, pH varied with increased effluent concentration,
decreasing from pH 7.63 in the 1.56-percent effluent (and the control
group), to pH 7.06 in the 50-percent effluent. An initial pH of 7.33 was
measured in 100-percent effluent. Mortalities of 10- and 100-percent
were observed for concentrations of 3.13- and 6.25-percent effluent,
respectively.  Corresponding initial pH values were 7.67 and 7.5,
respectively. After 24 hours corresponding pH values were 7.55 and 7.26,
respectively. This is a narrow range of pH values, within the expected
tolerance range of the organism, and it is unlikely that pH is solely
responsible for the bioassay test results observed.

The mortality dose response curve for this effluent was very steep in this bioassay test.
This result indicates that a threshold (of effluent concentration) was reached beyond
which mortality occurred. The cause of laboratory test results is not known, but high
IDOD is suspected as the primary cause. It is important to recognize that the potential



Effluent Bioassay Testing
February 1993 Sampling
StarKist Samoa/VCS Samoa Packing

exposure time of organisms to actual discharged effluent in the harbor is extremely
limited. A 3.13-percent effluent concentration (the NOEC) is equivalent to a dilution
of 32:1. The modeling done for the mixing zone application indicates that, for worst
case conditions, a 32:1 dilution is reached within 12 seconds of discharge from the
diffuser within a distance of about 6% meters from the discharge port. This rapid
mixing would entirely eliminate the effects of high IDOD or any potentially toxic
constituent.

Conclusions and Recommendations

The laboratory test results for the Joint Cannery Outfall effluent are not of concern.
Ammonia effluent limitations are incorporated into the NPDES permit. For example,
the ammonia limits were based on a toxicity mixing zone represented by an initial
dilution of 80:1. Therefore, existing effluent limitations and permit conditions exceed
those required to account for the laboratory bioassay test results for the effluent.

The laboratory conducting the tests was selected based on an evaluation by CH2M
HILL of a list of five candidate laboratories. The tests were conducted in a thorough
manner and the results appear valid and scientifically sound. Laboratory staff have
suggested that aeration be started immediately on subsequent tests. Since the test
species is not a standard bioassay species reference toxicant quality control charts have
not been developed. For the limited testing to be conducted (once every 6 months) the
development of reference toxicant information is not recommended.

The observed bioassay results may have been induced in the laboratory by high IDOD
levels. CH2M HILL recommends that IDOD be measured in the effluent prior to the
next bioassay test. If the IDOD measurements indicate a potential cause of mortality,
the bioassay test procedure should be modified to eliminate IDOD prior to testing.
The proposed modified procedure will be made available for review by USEPA and
ASEPA. Parallel tests would be run following standard procedures.

Difficulty was found in obtaining the organisms for the test. The organism is a
common aquiculture species but not a standard bioassay species. Therefore, the
postlarval life stage is not always available and is difficult to obtain in small quantities.
This results in a relatively expensive test organism that may not be available at the time
scheduled for future testing. CH2M HILL strongly recommends that an alternate
organism be selected and approved by the U.S. Environmental Protection Agency and
the American Samoa Environmental Protection Agency prior to the next scheduled test
in August 1993.
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SUMMARY REPORT FOR AN ACUTE BIOASSAY
CONDUCTED UNDER NPDES

MEC Analytical Systems, Inc.
Bioassay Division

98 Main St #428

Tiburon, CA 94920

Client: CH2M Hill California, Inc. REPORT DATE: March 18,1993
1111 Broadway
Oakland, CA 94607

SAMPLE AND BIQASSAY INFORMATION PROJECT #93014-1

TEST INFORMATION

Type: 96-Hour Acute
Concentrations (%):  1.56, 3.13, 6.25, 12.5, 25, 50, 100

Species: Penaeus vannamei
Common name: White Shrimp
Age: post - larval
Mean length (mm): 7.6
Mean weight (ng): 0.66
TEST PARAMETERS SAMPLE INFORMATION
# Organisms/tank: 10 Project Name: Starkist/Samoa NPDES
Source: Brezina & Associates Sample ID: Starkist, 24 hour composite
Dillon Beach, CA Date Sampled: 2/16/93-2/17/93
Sample Received: 2/19/93
Test Start Date: 2/20/93
Exposure volume (mlL): 500 Sample Preparation: Salinity to 25ppt
Test chamber size (mL): 1000 Diluent: Ocean Beach Seawater at 25ppt
COMMENTS:

Ammonia levels in the effluent were very high. Un-ionized ammonia levels reached 0.215 mg/L in 100%
effluent. Mortality occurred in all concentrations down 10 6.25%, which had an un-ionized ammonia

of 0.021 mg/L.. Data for ammonia toxicity to Penacus vannamei was unavailable, but data for other

shrimp species indicate widely varying LC50s (from 023 to 3.41 mg/L. NH3 -N).

These data implicate toxicant(s) other than ammonia. Dissolved oxygen levels were low throughout the test.
Solutions were aerated 24-hours after the test began, but mortality occured in the first 24-hours of the study.
To determine if low oxygen levels caused the mortality a mini-study was performed. Extra sample was used
to prepare 25% and 50% concentrations; these soulutions were acrated, and organisms were

placed in them. Dissolved oxygen levels were high enough to be non-toxic, but after 24-hours, 100%
mortality occured. These data indicate toxicity was not due solely to low dissolved oxygen levels.



RESULTS

LC50 (%): 438 NOEC (%): 3.13
95% CL (43-5.2) METHOD: Bonferroni Adjusted t- Test
Method: Spearman - Karber
Reference: EPA 1990 Methods for Mcasuring the acute toxicity of effluents to freshwater and marine organisms,

Third edition. Peltier, WH. and C.I. Weber eds. EPA, Enivironmental Monitoring and
Support Laboratory, Cincinnati, OH, EPA/600/4-90/027.
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Kurt F. Kline, Ph.D. Laura Targgart Eugenia McNaughton
Laboratory Director Study Director QA Manager




Project #:

Water Quality Data

93014

Total  Total Initial
pH DO NH3 ci2 Sal
Sample  (units) (mg/L) (mg/L) (mg/L) (ppH
Effluent 6.47 25 40.6 0.05 126
Initial Water Quatity:
Conce Day 0 Day 1 Day2 Day 3
(%) Rep °C DO pH Sal °C DO pH Sal °C DO pH Sal °C DO pH Sal
Contro! 1 20.1 9.4 7.67 25 19.7 93 1.67 25 194 89 7.62 25 19.1 9.0 7.58 25
Saline| 1 203 9.6 8.10 25 19.8 9.6 8.08 25 196 89 8.10 25 197 92 8.20 25
1.56{ 1 202 93 7.63 25 194 93 7.68 25 19.5 89 7.65 25 19.8 9.2 7.77 25
3131 1 20.1 9.4 7.67 25 20.1 93 7.67 25 20.5 89 7.65 25 196 9.0 7.78 25
625 1 201 93 7.50 25 203 9.2 7.67 25 20.1 838 7.62 25 19.6 9.0 7.63 25
125 1 202 8.8 7.38 25
251 1 20.4 8.4 7.19 25
501 1 20.1 76 7.06 25
100f 1 20.0 74 7.33 25




Final Water Quality:

Conc # Day 1 # Day 2 # Day 3 # Day 4 # %
(%) Rep Init °C DO pH Sal  Alive °C DO pH Sal  Alive °C DO pH Sal  Alive °C DO pH Sal  Alive | Survival
Control [ 1 10 203 75 7.62 25 10 193 80 7.83 25 10 19.9 82 7.88 20 10 19.7 83 .97 25 10 100

2 10 203 15 7.63 25 10 19.0 8.1 7.88 25 9 19.9 82 7.90 26 9 19.6 8.1 7.98 25 9 90
Saline] 1 10 204 715 7.86 25 10 19.0 8.1 8.13 25 10 199 8.0 8.10 25 10 19.8 8.1 8.3 25 10 100
2 10 203 75 790 25 10 19.0 82 8.14 25 10 20.0 83 8.10 25 10 19.8 8.1 830 25 10 100
1.56] 1 10 202 4.0 7.65 25 10 19.0 82 7.95 25 10 20.1 84 792 26 10 20.1 82 797 25 10 100
2 10 20.1 40 7.57 25 8 19.0 82 7.95 25 8 20.1 84 791 26 8 20.1 83 7.92 25 8 80
313] 1 10 20.1 4.5 7.55 25 10 19.0 82 7.96 25 10 20.0 83 7.94 26 10 203 83 7.88 25 10 100
2 10 20.1 45 7.54 25 10 19.0 8.1 797 25 10 202 83 7.96 26 10 202 83 791 25 10 100
625 1 10 20.1 16 7.26 25 1 19.0 82 7.97 25 1 20.1 8.1 7.88 25 1 198 82 7.68 25 1 10
2 10 20.1 18 7.27 25 1 19.0 82 7.89 24 1 20.0 82 7.87 26 1 199 8.2 7.61 25 1 10
125 1 10 20.0 15 7.28 25 0 0
2 10 20.0 15 7.28 25 0 0
251 1 10 20.1 10 725 25 0 0
2 10 20.1 1.0 7.25 25 0 0
50 1 10 20.1 09 7.26 25 0 0
2 10 20.1 09 7.26 25 0 0
100] 1 10 20.1 08 1723 25 0 0
2 10 20.1 0.8 7.24 25 0 0




ATTACHMENT II

 LABORATORY REPORT
MEC Analytical Systems, Inc
96-h0ur Acute Bioassay

J OINT CANNERY OUTFALL EFFLUEN'I_‘ SAMPLES
February 16 and 17, 1993

lSTARKIST SAMOA, INC. and VCS SAMOA PACKING COMPANY |
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Patricia N.N. Young

American Samoa Program Manager

Office of Pacific Islands and Native American Programs
U.S. Environmental Protection Agency

75 Hawthorne Street (E-4)

San Francisco, California 94105

Dear Pat:

Subject: Joint Cannery Outfall Effluent Bioassay Testing

Enclosed are two copies each of Technical Memorandums describing the results
of the second and third episodes of bioassay testing done under StarKist Samoa
and VCS Samoa Packing NPDES permit requirements. Unless USEPA or

ASEPA have specific concerns, we will continue performing the tests as described
in these reports.

If you have any questions please feel free to call me at your convenience.
Sincerely,

CH2M HILL

Steven L. Costa
Project Manager

cc: Norman Wei, StarKist Seafood Company (w/o enclosures)
James Cox, Van Camp Seafood Company (w/o enclosures)
Barry Mills, StarKist Samoa, Inc. (1 copy of enclosures)
Michael Macready, VCS Samoa Packing Company (1 copy of enclosures)

CH2M HILL 1711 Broadway. P.O. Box 12681, Oakland, CA 94604-2681 510251-2426 Fax 510 893-8205




TECHNICAL MEMORANDUM CHMHILL

PREPARED FOR: StarKist Samoa, Inc.
- VCS Samoa Packing Company

PREPARED BY: Steve Costa/CH2M HILL/SFO

Don Kingery/CH2M HILL/SFO
DATE: 6 July 1994
SUBJECT: Bioassay Testing of Effluent
February 1994 Sampling
PROJECT: OPE030702.EL.R3
Purpose

This memorandum presents the results of the effluent bioassay testing of the Joint
Cannery Outfall effluent sample that was collected in February 1994. This is the third
of the required semi-annual tests. Separate Technical Memoranda describe the results
of concurrent effluent chemistry testing.

Study Objectives

Section D.1 of the StarKist Samoa and VCS Samoa Packing NPDES permits requires
that semi-annual definitive acute bioassays (96-hour, static bioassays) be conducted on
the cannery effluent. The purpose of these bioassays is to determine whether, and at
what effluent concentration, acute toxicity may be detected for the effluent.

These bioassays were originally specified to be conducted using the white shrimp,
Penaeus vannamei (postlarvae). In the event Penaeus vannamei are not available at the
time of the tests substitute species have been approved by EPA (see Attachment I).
Penaeus vannamei was available and used for this test as well as the previous tests.

The acute bioassay effluent sampling must be concurrent with effluent sampling for
priority pollutant chemical analysis. Effluent samples are to be collected as 24-hour
composite samples. The effluent acute bioassay was conducted using a composite
effluent from both the StarKist Samoa and VCS Samoa Packing facilities, as approved
by EPA. This combined effluent bioassay is representative of the wastewater
discharged from the Joint Cannery Outfall.

— —~——



Effluent Bioassay Testing
February 1994 Sampling
StarKist Samoa/VCS Samoa Packing

Effluent 'Sampling Methods

Between 0900 on February 15th and 0700 on February 16th, 1994, a 24-hour, flow-
weighted composite sample of final effluent was collected from both the StarKist
Samoa and VCS Samoa Packing treatment plant discharges. Samples were collected
from the established effluent sampling sites following the routine composite sample
collection schedule for the plants.

A total of eight grab samples were collected into pre-cleaned 1-gallon plastic
cubitainers at each plant. Samples were collected at approximately three-hour intervals
over a 24 hour period. The samples were stored on ice until the completion of the 24-
hour sampling period. After all samples were collected a flow-proportioned composite
sample was prepared. The grab sample collection times and the relative effluent
volumes calculated from plant flow records are summarized in Table 1. The relative
effluent volumes were used to prepare the final composite sample, which was used to
fill the sample containers shipped to the laboratory for testing.

Sample cubitainers were packed on ice in ice chests for shipment to the laboratory.
Sample chain of custody forms were completed and then sealed into zip-lock bags and
taped inside the lid of the ice chest. Samples were shipped as checked luggage on
flights from Pago Pago to Honolulu and then to San Francisco. Samples that were
composited on February 16th, were delivered to the testing laboratory on February
19th. Laboratory bioassay test reports and chain-of-custody forms are attached to this
memorandum. The chain of custody forms are included in Attachment II.

Bioassay Testing Procedures

The bioassay tests were conducted by Advanced Biological Testing Inc., Tiburon,
California. The testing procedures and results of the bioassay tests are provided
"Results of a Bioassay Conducted on an Effluent Sample from the Joint Cannery Outfall
in American Samoa using Penaeus vannamei' dated June 29, 1994 included as
Attachment III. This report summarizes the 96-hour acute bioassay test conducted with
reference to the EPA document EPA/600/4-90/027 as the source of methods for
conducting the test. The bioassay tests were also conducted considering and following
EPA’s comments on the first (February 1993) bioassay tests (Attachment I).

Because of the demonstrated potential for a lethal immediate dissolved oxygen demand
(IDOD), discussed and documented in pervious technical memoranda describing the
first two bioassay tests, each bioassay test chamber was continuously aerated for during
the bioassay tests to maintain adequate levels of DO. Bioassay tests were carried out
for effluent concentrations of 50, 25, 12.5, 6.25, 3, and 1.5% in seawater. Water quality



EfMluent Bioassay Testing
February 1994 Sampling
StarKist Samoa/VCS Samoa Packing

was morﬁtored daily with parameters measured including DO, pH, salinity, and
temperature. Additionally, a reference toxicant of sodium dodecyl sulfonate (SDS) was
run at concentrations of 100, 50, 25, 12.5, and 6.25 ug/L in 25 ppt seawater for a 96-
hour test.

Results

Effluent Bioassays. All results from the bioassay tests are included in Attachment III.
The results of the bioassay tests indicate the LC50 for the effluent tested is 15.76%
with mortality generally delayed until Day 2 or later. Results at the end of Day 2
indicate that the LC50 for 48 hours is greater than 50%. The No Observable Effects
Concentration (NOEC) for the 96-hour bioassay was <1.6% (the least observable
effects concentration, LOEC, was 1.6%).

Reference Toxicant Bioassays. The reference toxicant had a LC50 of 26.69 mg/l, a
NOEC of 6.25 mg/l, an a LOEC of 12.5 mg/l.

Discussion

Table 2 summarizes the results of the effluent bioassay tests for the samples collected
in February 1994 compared to the previous bioassay tests. The NOEC of ,1.6% is
lower than that obtained for the previous tests (NOEC approximately 3.1%). The
LC%) of 15.76% is consistent with the 15.67% LC50 from the October 1993 tests and
considerable less than the 4.8% LC50 determined from the February 1993 tests.

The differences in LC50 are probably attributable to changes in test procedures. For
the February 1993 tests, the water was not initially aerated, resulting in large drops in
DO levels during the first day of testing (DO concentrations of less than 2 ug/l for
effluent concentrations greater than 6.25%). During these tests all organism deaths for
concentrations greater than 6.25% occurred within the first day. The test chambers
were aerated during the remaining days of the February 1993 tests and no additional
mortality was observed. During the October 1993 and the February 1994 bioassays,
aeration was maintained throughout the duration of the tests.

The NOEC of <1.6% for the February 1994 tests is lower than the previous tests which
resulted in NOEC levels of 3.1%. The reason for this change is unknown. Future tests
will provide additional data on which an evaluation of this change can be based.

— j—



Effluent Bioassay Testing
February 1994 Sampling
StarKist Samoa/VCS Samoa Packing

Conclusions

The laboratory test results of the previous bioassay tests for the Joint Cannery Qutfall
effluent are not considered to be of concern. The 96-hour LCS50 is the same as that
from the previous (October 1993) tests. The NOEC is lower than both previous tests.
However, as discussed in the reports for the previous tests on this effluent, the time
scale of the mixing of the effluent with the receiving water is on the order of seconds to
achieve dilutions that will eliminate possible toxic effects as reflected by the bioassay
results. For example an NOEC of 1.6% corresponds to a dilution of 63:1, which is
achieve in less than a minute and within about 30 feet of the discharge. The discharge
is located in about 180 feet of water. The effluent is diluted to non-toxic levels with the
initial dilution plume of the discharge.



Effluent Bioassay Testing
February 1994 Sampling
StarKist Samoa/VCS Samoa Packing

Table 1
StarKist Samoa and VCS Samoa Packing 24-hour Composite Sample
for Bioassay Testing
February 15-16, 1994
Grab VCS Samoa Packing StarKist Samoa VCS Samoa StarKist
Sample Packing Samoa
Number Sampling Effluent | Sampling | Effluent Percent of Percent of
Time Flow Rate [ Time | Flow Rate | TowlFlow | Total Flow
(gpm) (gpm)
1 0900 181 1000 1208 13 87
2 1200 417 1300 1215 26 74
3 1500 444 1600 1347 25 75
4 1800 444 1900 1222 27 73
5 2100 444 2200 1243 26 74
6 2400 472 0100 1250 27 73
7 0300 472 0400 847 36 64
8 0600 500 0700 750 40 60
Mean 422 1135 27 73




Effluent Bioassay Testing
February 1994 Sampling
StarKist Samoa/VCS Samoa Packing

Table 2
StarKist Samoa and VCS Samoa Packing
Combined Effluent Bioassay Results

Parameter Previous Test Results ] February 1994
Test Results
February 1993 “ October 1993 l
_—"——___-———-.————-——-———_—T—-————
LCS0 4.8%! 15.67% 15.76%
NOEC 3.13% 3.13% <1.6%*

! The February 1993 samples were not aerated until after the first day of the test.
For subsequent tests the samples were aerated for the entire duration of the tests
2 The LOEC for the February 1994 tests was 1.6%.




ATTACHMENT I

MEMORANDA:

Review of Joint Cannery Outfall Effluent Bioassay Testing Results

Approval of Modifications to the Joint Cannery Outfall Study Plans: Effluent
Chemistry and Bioassays

STARKIST SAMOA, INC. and VCS SAMOA PACKING COMPANY
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" #®%%, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

- ‘ REGION IX
(SM '. 75 Hawthorne Street

& San Francisco, CA (94105

October 19, 1993

Steven L. Costa

Project Manager

CH2M Hill

P.O. Box 12681

Oakland, CA  94604-2681

Re: Approval of Modifications to the Joint Cannery Outfall Study
Plans: Effluent Chemistry and Bioassays

Dear Steve:

We have reviewed the reports on the chemical analysis of
effluent for VCS Samoa Packing (April 30, 1993) and starKist Samoa
(April 29, 1993), as well as the technical memorandum of May 10,
1993 on bioassay tests on the combined cannery effluent. Our
comments on these reports and their recommendations are as follows:

Effluent Bioassay Tests

The first bioassay results indicated the effluent probably has
a high immediate dissolved oxygen demand (IDOD) which was responsi-
ble for the observed mortality of the test organisms. We approve
of the proposal:to continue to use a.combined cannery effluent
sample as done in the first bioassay tests, and include immediate
dissolved oxygen demand (IDOD) tests on these samples. The tests
will then be run with sufficient aeration to support the test

organisms. Parallel tests should also be run following standard
procedures. : . {

Reasonable attempts must be made to obtain Penaeus vannamei as
the test organism. However, in the event these organisms are not

available, Mysidopsis bahia and/or Holmesimysis costata may be used
as substitute organisms.

Please see the attached memo from Amy. Wagner of EPA’s

Laboratory Support Section for further comments on the results and
proposed study plan.

a
AN\

Chemical Analysis of Effluent

The chemical analysis of the effluent revealed exceedances of
ambient water quality standards for silver (StarKist) and copper
and zinc (Samoa Packing). If the results of the second tests show
similar exceedances, this will be cause for concern and we will
require the canneries to seek the source of the metals and
implement measures to reduce their dlscharge.
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However, siﬁce dioxin and asbestos were not detected in the
effluent, we are approving the request to eliminate analyses for
these substances:in future effluent chemical analyses.

Please call Pat Young at 415/744-1594 if you have any ques-
tions regarding the above. :

Sincerely,

Normanil. Lovelace, Chief
Office of Pacific Island and Native

American Programs (E-4)

Enclosure { g

cc: Jim Cox, Van Camp Seafood Company .
Norman Wel, StarKist Seafood Company

Tony Tausaga, American Samoa EPA
Sheila Wiegman, American Samoa EPA
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#Y%  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

S ; REGION IX
(Smi _ 75 Hawthorne Street

& San Francisco, CA 94105

October 1, 1993

SUBJECT: Review of Joint Cannery Outfall Effluent Bioassay Testing

results”
FROM: Amy L. Wagner, P-3-1 0
Laboratqry Support Section
THRU: A Béttencourt, Chief
lLaboratory Support Section
TO: Pat Young, E-4
OPINAP

I have reviewed the biocassay testing report of the Joint Cannery
Outfall for StarKist Samoa and VCS Samoa Packing. The comments
below summarize our discussion today.

1. The report suggests (p. 4) that a high immediate dissolved
oxygen demand (IDOD) may be- responsible for the toxicity testing
results. However, supplementary tests still showed 100% toxicity
when test containers were aerated. These results suggest toxicity
in the effluent was due to factors other than low dissoclved oxygen
concentrations. 7It should be noted that the chemical analyses
indicated high levels of metals. Specifically, the reported values
for copper and zinc exceed some acute levels for marine
invertebrates in the water quality criteria docunments.

2. The manual "Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms,"

.Fourth Edition, EPA/600/4-90/027, should be followed more closely

in future tests. -As stated in Table 15 (p. 64), aeration should be
provided if dissolved oxygen falls below 4.0 mg/L and a renewal of
the test solutions must be conducted after 48 hours. As proposad

in the report, an IDOD test may be run on the effluent prior to

testing.

3. Although testing is being conducted on a semi-annual basis, a
reference toxicity test must also be run ccncurrentli with the
effluent toxicity test. Reference toxicity tests are stipulated in
the acute toxicity testing manual (p.8)-and provide information on
the consistent quality of test organisms.

4. Use of the white shrimp, Pgnaeus vannamei should be continued.
If this species, is unavailable, Mysidopsis bahia would be an
acceptable surrogate species since it is listed in EPA’s acute

toxicity testing methods manual to be mandated in the Federal
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_Register this yeari Formal approval of this substitute organism is

the responsibility of the Parmits Issuance Section.

Further information regarding toxicity testing policy and permit
language should be referred to the Whole Effluent Toxicity
Coordinator, Debra Denton (W=7-1), at 744-1919. I have given her
a copy of the permit and report. If you have any further
quastions, please do not hesitate to contact me at .744-1495.

cc: Debra Denton! W=7-1

;



ATTACHMENT II

CHAIN OF CUSTODY FORMS

JOINT CANNERY OUTFALL EFFLUENT SAMPLES
February 15 and 16, 1994

STARKIST SAMOA, INC. and VCS SAMOA PACKING COMPANY
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QUALITY ANALYTICAL LABORATORIES

CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES

CH2M HILL Project # Purchase Order # § m 1?97 CODES % B T ran w‘« T vrr—
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Project Manager & Phone '@tﬁlﬂ Report Copy to: ANALYSES REQUESTED
Mr.
Ms. [l } &= IVAY (]
Dr. S ‘ /#
Requested Completion Date: | Sampling Requirements | Sample Disposal: | o 5
SDWA NPDES RCRA OTHER D"{l_’__]ose “G'D"m A e 47 '
o 20 NS ‘ ‘
Type |Matrix E g- £ b
Sampling C GIwW|S CLIENT SAMPLE ID g 2
M EIN (9 CHARACTERS) ‘9 :
pste ompe |7|®[R|" A REMARKS
{00
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Da f?” Relinquished By (Plosse sign and print neme) Date/Time E
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Regpived By . dw-nm-i( Dat R ul 8ign and print nam) Date/Time T
&.Lﬂ.__-_K Elinas |2/19/° r isd |
ecelved By {Please sign and print neme} Déte/Time Shipped Via Shipping #
. [ BUS Fed-Ex Hand Other
Work Authorized By (Plsase sign snd print name) Remarks
Instructions and Agreement Provisions on Reverse Side
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CHAIN OF CUSTODYINSTRUCTIONS -~ = - L = 3

Sampling Requirements:

" prearranged through . x

CH2M HILL Project #: CH2M HILL project number 1o be charged for work. oo ralgH o
" Purchase Order #: Purchase order to be charged for work (OTC clerts). - | ’

Project Name: 5 Name of project which the samples support. CEn =

Company Name/CH2M HILL Office: mqfﬂwWq_%ﬂ&qﬁww_m_@Aw.ﬁbe_nﬂnNWyMucmHILL --
Project Manager & Phone #: -Mmmmammmmmmuumqunm-ﬁu. o

Report Copy To: - Name and location of person to receive copy of laboratory report. ~ & ,

Requested Completion Date: (

M\enmempomsmm Normal Tumnaround Time (TAT) = aanmmumwucm Faster TAT must be

1
B b

Y

i
r
.

Programundor.whid\sanpﬁngandana!ysisuembopetbnned

nea

Sampie Disposal: lmmmmmmummmmwamwmmw )
Sampling: The date and time at which the sample was coliected. - — - ——— ST o
Type: Indicate the type of sample (composite or grab) collected. '
Matrix: Indicate the sample matrix (water or sail). .

Client Sampie ID:. Identifier assigdeﬁnwﬁedbmhwwmnﬁWhem(mthexceean(S) characters).

Number of Containers: The number of ditferent containers for this line item or sampie.

Analyses Requested:

Use one column for each parameter or group ot parameters. Specific method numbers, parameter list, and TIC's should be indicated.

For Lab Use Only: Do not mark in the shaded area.

Remarks: Record any comments about each sample on the same line as the sampie description, e.g., “Wastewater contains VOC's." Known high
concentrations should be noted.

Sampled by and Title: The person who took the sample signs this box and prints his/her name, title, date, and time when sampiing was compieted. o

Relinquished By: The sampler signs this box and prints histher name, date, and time when the samples are given to someone else. )

Received By: The gg;son who receives the samples signs here and prints his/her name, date, and time when the samples were accepted into his/her
custody.

Sampile Shipped Via: How the samples are being shipped to the laboratory, e.g., “Fed Ex.”

Air Bus Bill Number: The number on the shipping papers by which the package can be traced. }

Work Authorized By: Printed name and signature of person authorizing the initiation of laboratory work. . gg

Remarks: Record any comments regarding the samples as a whole. Additional parameters or speciai requirements shouid be indicated.

PROVISIONS

1. Authorization to Proceed

Execution of this Agreement and Chain of Custody by the CLIENT will be authorization for CH2M HILL to proceed with the Laboratory work.

2. Compensation and Terms of Payment °
For services described on this Chain of Custody, CH2M HILL Quality Analyucal Laboratories will be compensated based on a written quotauon or the standard rates per
analysis contained in our published pnce guide. invoices will be issued by iaboratories as services are complated. Invoices are due and payabie upon receipt. Interest at the
rate of 1-1/2 percent per month, or that permitted by law if lesser, may be charged on past due amounts starting 30 days after date of invoice. Payments will first be credited
to interest and then to principal. The prices stated in a written quotation or on the price guide schedule do not include sales or other taxes. Such taxes, when applicable, will
be added to the invoice. Uniess otherwise specified, the minimum invoice is $100.00. CH2M HILL Quality Analytical Laboratories reserve the right to chrange prices published
in our price guide without notice.

3. Suandard of Care
The standard of care applied to our environmentat laboratory services will be the degree of skill and diligence normaily empioyed by laboratory mdustry personne|
performing the same or similar service. - N

4.  Warranty and Limitation of Liability S
CH2M HILL Quality Analytical Laboratories make no warranty, express or implied, and under no uncumstanoes will be iiable for any claims or darmiges excepttmso ruuhng
solety from their own or their employees' negligence. To the maximum extent permitted by law.-our liability for damages will not exceed the compensation received by CHZM
HILL Quality Analytical Laboratones under the project Agreement.

5.  Severability and Survival
It any of the provisions contained in this Agreement are held illegal, invalid or unenforceabie, the entorceability of the remammg pmvasnons shall not be lmpalrad themby e
Limitations ot liability and mdemnmes shall survive termination of this Agreement tor any cause. . -

6.  Asbestos or Hazardous Substances
To the maximum extent permitted by law, the CLIENT will indemnify and defend CH2M HILL and its othcers, employees, subconsultants, and agents from all claims,
damages, losses, and expenses, inciuding, but not limited to, direct, indirect, or consequential damages and attomey's fees in excess of the Limitation of Liability in Articie 4
arising out of or relating to the presence, discharge, retease, or escape of hazardous substancs comanmams o asbestos on or from the Project. v .

7. interpretation - : - K T
The limitations of liability and indemnities wili apply whether CH2M HILL s iiability arises under breach of contract or warranty; tort, including negloqonce (but not sole ,
negligence); strict liability; statutary tiability; or any other causes of action; and shall apply to CH2M HILL's officers, empioyees, and subcontractors. ptmm\al m
agreement will take proeodence in the event there is a confiict with the agreement and cham-oti:t.nstody document. .

[ T . :
8. Sample thonl and Storage - 4 -

_ days at a rate ot $5/month per sample.

Disposal of hazaroous waste samples is the responsibility of the CLIENT, uniess disposal agreemoms are made. Hazardous waste sampies will be retumod 30 days after
the submission of the analytical report, or disposed of at a rate of $25 per sampie. For large projects and upon special request, samples may be stored for longer than 30

,"i ‘U'
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1.0
INTRODUCTION

At the request of CH2M Hill (Project # PDX 30702), Advanced Biological Testing conducted a
four day effluent bioassay test on Penaeus vannami using effluents collected from the joint
cannery outfall at the Starkist and Van Camp tuna canneries in American Samoa. The study was
run using methods generally specified in EPA 1991.

The study was conducted at the Advanced Biological Testing Laboratory in Tiburon, California,
and was managed by Mr. Mark Fisler.
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20
METHODS

2.1 EFFLUENT SAMPLING

The effluents were sampled on:February 16, 1994 by personnel from CH2M Hill. Due to
shipping and airline scheduling problems, frequently encountered in this region, the sample was

received by the laboratory on February 19, 1994. One five gallon carboy was provided,
" maintained in ice-filled coolers from the date of sampling until laboratory receipt. The sample
were at 2-3°C upon receipt.

2.2 SAMPLE PREPARATION

The effluents were tested at the concentration series of 50, 25, 12.5, 6.25, 3.1, and 1.6% as
vol:vol dilutions in seawater. The diluent was filtered seawater from the Bodega Bay Marine
Laboratory. The effluent salinity was 12 ppt, while the Bodega seawater was 34 ppt. The highest
dilution yielded a salinity of 25 ppt, which was within the physiological range of the test species
and the test was then run at that salinity. The control was Bodega Bay seawater diluted with
spring water to 25 ppt. The dilutions were brought up to the test temperature (20°C) and aerated
continuously. Based upon data provided by CH2M Hill, and subsequently supported by
information from the EPA, these effluents have an increasing biological oxygen demand, with a
significant peak at 10-14 hours after test initiation. Previous testing of this effluent without initial
aeration demonstrated significant toxicity at 24 hours (or before); therefore aeration was carried
out from the beginning of the test.

A reference toxicant was run using concentrations provided by the EPA. The toxicant was
sodium dodecyl sulfonate (SDS) made up as a 2 grams per liter stock solution in distilled water.
The tested concentrations were set at 100, 50, 25, 12.5, and 6.25 mg/L in 25 ppt seawater in a
96 hour test.

23 TESTING PROCEDURES

The bioassay was carried out on P-5 post-larvae of Penaeus vannami, supplied by J. Brezina and
Associates. in Dillon Beach, California. The animals were air-shipped and were received at ABT
on February 19, 1994. The test conditions are summarized in Tables 1 and 2. Five replicates of
each concentration were tested with ten post-larval shrimp per replicate. Water quality was
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monitored daily as initial quality on Day O and final water quality on Days 1-4. Parameters
measured included dissolved oxygen, pH, salinity, total ammonia, and temperature.

24  STATISTICAL ANALYSIS

At the conclusion of the test, the survival data were evaluated statistically using ToxCalc™ to
determine ECp, NOEC, and TU values where appropriate. ToxCalc™ is a comprehensive
statistical application that follows standard guidelines for acute and chronic toxicity data
analysis.

Statistical effects can be measured by the ECp, the estimated concentration that causes any
effect, either lethal (LC) or sublethal (IC), on p% of the test population. The LCp is the point
estimate of the concentration at which a lethal effect is observed in p% of the test organisms.
ECp values include 95% confidence limits if available.

The NOEC (No Observable Effect Concentration) is the highest tested concentration at which
mortality and other sublethal measured effects are not significantly different from the same

parameters in the control.

TU (Toxicity Units) are calculated as 100%/NOEC.
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3.0
RESULTS

The results of the bioassay and the water quality monitoring are presented in Tables 2 through 6.

Water quality measurements were within the acceptable limits provided in EPA 1991.
Temperature was maintained at 20 + 2°C; pH remained relatively stable, and the salinity
increased slightly as would be expected in a static test (Tables 1 and 2). The dissolved oxygen
did drop as projected at approxiinately 14 hours after test initiation in the highest concentration
(50%), even with aeration. Aeration was maintained in all chambers for the duration of the test.
Ammonia was measured in the 100% effluent and was greater than 30 ppm.

The LC50 for the effluent was 15.76%. Mortality in the effluent was generally delayed until
Day 2 or later. There was significant mortality at 50, 25, 12.5 and 6.25% concentrations
compared to the control. The NOEC was <1.6% and the LOEC was 1.6%.

The reference toxicant test had an LC50 of 26.69 mg/L, an NOEC of 6.25 mg/L, and an LOEC
of 12.5 mg/L.



TABLE 1

Penaeus vannami
WATER QUALITY MEASUREMENTS FOR EFFLUENT TEST

Concentration Day 0 Day 1 Day 2 Day 3 Day 4
(ppm) Rep pH DO NH3 °C__ Sal pH DO NH3 °C  Sal pH_ DO NH3 °C  Sal pH DO NH3 °C __ Sal pH DO NH3 °C  Sal
Contro! 1 793 62 <001 196 32 808 54 <001 206 32 8.14 54 207 33 8.17 54 0013 202 33 804 59 212 NT
2 8.12 52 206 32 8.18 54 0014 208 33 8.18 .53 202 33 8.14 58 211
3 8.13 53 206 32 8.18 54 209 33 8.14 54 202 33 8.13 57 21.2
4 805 52 205 32 800 54 207 33 8.17 54 201 33 792 56 21.1
5 8.14 52 205 32 8.17 53 207 33 8.17 54 200 33 8.16 53 20.9
16 1 792 60 0.14 198 32 8.14 53 015 206 32 8.17 54 208 33 8.18 52 012 201 33 8.15 56 214 NT
2 797 52 206 32 802 54 0085 208 33 8.19 54 202 313 798 56 214
3 8.14 52 206 32 8.16 54 209 M 820 53 201 33 8.18 5.6 213
.4 8.16 52 206 32 819 54 209 13 8.19 53 201 33 8.13 54 212
5 8.15 52 206 32 8.19 54 208 13 8.19 54 20.1 33 8.18 55 212
31 1 786 58 020 197 32 809 53 034 206 32 813 54 206 33 8.17 54 021 201 33 8.12 48 214 NT
2 8.14 52 206 32 8.17 54 0.190 206 33 816 55 202 33 8.19 49 214 -
3 8.15 52 206 32 8.19 54 207 33 8.17 54 202 33 8.19 438 213
4 8.14 52 206 32 8.19 54 207 3 820 54 201 33 8.19 438 212
5 8.17 53 205 32 821 54 206 33 820 55 201 33 821 48 20.9
625 1 788 56 032 196 31 8.15 53 044 204 32 8.19 54 204 13 8.18 52 042 201 AN 821 49 219 NT
2 809 52 202 32 8.16 54 0323 204 33 8.18 5.1 201 33 8.11 36 213
| 3 8.14 53 203 32 8.19 54 205 33 8.17 50 202 33 819 34 21.2
4 788 53 203 32 808 54 206 33 8.19 5.1 201 33 808 34 21.1
5 807 52 204 32 8.13 53 206 33 8.19 5.1 201 33 8.16 3.2 21.1
125 1 778 58 052 196 30 808 S2 078 209 31 8.17 54 209 13 8.17 51 087 201 33 820 35 213 NT
2 806 52 207 31 8.16 54 0745 210 33 8.18 5.2 201 33 820 34 214
3 802 52 207 31 8.13 54 209 33 8.18 52 201 33 8.17 34 214
4 807 52 207 31 8.13 54 209 13 8.17 5.1 201 33 821 33 213
5 8.11 52 207 31 8.18 54 209 33 821 S.1 201 3 821 33 213
25 1 778 56 102 202 28 806 52 151 208 28 8.13 54 21,1 30 820 S1 159 201 33 821 34 214 NT
2 804 52 209 28 8.15 54 151 211 30 8.19 52 202 3 821 33 215
3 802 52 209 28 8.13 53 211 30 8.19 52 202 33 821 32 21.6
4 811 51 209 28 820 53 21,1 30 8.17 S.1 201 33 825 32 215
‘ 5 820 52 209 28 823 53 210 30 8.17 50 201 33 825 32 213
5 1 755 54 202 202 23 808 52 278 209 26 822 54 212 25 8.18 S50 287 201 3 826 36 215 NT
2 8.13 51 209 26 828 54 259 212 25 823 50 2010 33 829 34 218
3 821 5.1 210 26 830 53 212 25 821 5. 202 33 830 33 215
4 824 5.1 210 26 832 53 211 25 820 49 202 33 828 133 213
5 821 52 209 26 831 53 210 25 819 S50 202 3 830 33 213
Min 755 54 <001 196 23 788 51 <001 202 26 800 S3 001 204 25 814 49 001 201 33 792 32 209
Max 793 62 202 202 32 824 54 278 210 32 832 54 259 212 3 823 55 287 202 33 830 5.9 219
Note: NT = Not Taken.

-u] 3upsa, [ed13ojolg] PIUBAPY
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Penaeus vannami
SURVIVAL DATA FOR EFFLUENT TEST

TABLE 2

Average
Concentration Initial % %
(%) Rep Added Dayl Day2 Day3 Day4 Survival  Survival
Control 1 10 10 9 9 9 90
2 10 10 9 9 9 90
3 10 10 10 10 9 90
4 10 10 10 10 10 100
5 10 10 10 10 9 90 92.0
16 1 10 10 10 10 9 90
2 10 9 9 9 9 90
3 10 10 8 8 6 60
4 10 10 8 8 6 60
5 10 10 10 9 7 70 74.0
31 1 10 10 - 8 8 6 60
2 10 10 10 9 7 70
3 10 10 8 7 7 70
4 10. 10 9 7 7 70
5 10 10 10 9 4 40 62.0
625 1 10 9 9 8 7 70
2 10 10 9 7 6 60
3 10 10 10 8 6 60
4 10 9 9 7 6 60
5 10 10 9 8 6 60 62.0
125 1 10 9 9 8 5 50
2 10 10 10 8 6 60
3 10 10 10 7 6 60
4 10 10 9 8 6 60
5 10 10 10 8 4 40 54.0
25 1 10 10 8 7 5 50
2 10 10 8 7 4 40
3 10 10 10 8 6 60
4 10 10 7 5 5 50
5 10 10 9 7 5 50 50.0
50 1 10 8 7 5 4 40
2 10 10 8 4 2 20
3 10 10 9 6 0 0
4 10 10 7 4 1 10
5 10 10 9 6 2 20 18.0



TABLE 3

Penaeus vannami

WATER QUALITY MEASUREMENTS
FOR REFERENCE TOXICANT (S.D.S) TEST

Concentration Day 0 Day 1 Day 2 Day 3 Day 4
(mg/L) Rep pH DO °C__ Sal pH DO °C Sal pH DO °C Sal pH DO °C Sal pH DO °C Sal
Control 1 798 56 209 320 768 54 216 330 780 32 217 335 7.82 39 212 334 781 34 207 337
2 772 53 215 330 776 33 218 332 781 39 212 334 779 35 207 337
3 753 54 216 330 779 32 219 332 780 39 212 333 774 34 208 338
625 1 799 56 212 310 704 42 216 330 777 33 218 331 _ —_= = = —_ - = -
2 732 41 216 330 775 33 218 331 776 39 212 334 772 32 207 338
3 747 42 216 330 771 32 218 332 775 38 210 334 764 32 207 334
125 1 800 56 212 310 704 41 216 330 770 32 217 330 773 34 21.1 334 761 3.0 207 334
2 708 41 215 330 772 3.1 21.7 331 773 35 21.1 334 759 3.1 207 337
| 3 709 41 216 330 773 31 218 330 776 34 212 332 758 29 207 334
25 1 800 55 212 320 7.04 39 215 330 7.68 32 216 329 778 32 21.1 331 742 30 208 336
2 704 37 216 330 765 32 217 330 777 32 21.1 334 753 31 208 338
3 7.02 37 215 330 765 30 216 328 778 34 210 332 749 3.0 208 337
50 1 801 55 211 320 700 34 215 330 746 16 214 331 790 32 209 334 740 3.0 207 336
2 702 32 215 330 749 16 216 331 769 31 209 332 739 30 207 337
3 703 32 215 330 752 1.8 216 328 —_ - - - —_ - = -
100‘ 1 801 55 214 320 704 30 215 330 749 12 218 331 _ = = = _ = = -
2 702 30 216 330 738 13 218 33.0 —_ - - — —_— = - —
3 7.10 3.1 216 330 e T— —_ = - - —_ —_- = -
Min 798 55 209 310 700 30 215 330 738 12 214 328 769 31 209 331 739 29 207 334
Max 801 56 214 320 772 54 216 330 780 33 219 335 790 39 212 334 781 35 208 338

Note: — = All animals dead.

-ou] 3unsa, [ed1S0j0lq] PIIUBAPY
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TABLE 4

Penaeus vannami
SURVIVAL DATA FOR REFERENCE TOXICANT (S.D.S.) TEST

Average
Concentration Initial % %
(mg/l) Rep Added Dayl Day2 Day3 Day4 Survival Survival

Control 1 10 10 10 10 10 100
2 10 10 10 9 9 90
3 10 10 10 10 10 100 96.7
625 1 10 10 10 10 10 100
2 10 10 10 10 10 100 100.0
125 1 10 10 10 8 8 80
2 10 10 10 7 7 70
3 10 10 10 8 8 80 76.7
25 1 10 8 8 6 6 60
2 10 - 10 7 7 7 70
3 10 10 8 8 7 70 66.7
50 1 10 5 1 1 1 10
2 10 6 _ — 0
3 10 6 4 2 3 30 133
100 1 10 0 — — — 0
2 10 1 0 — — 0
3 10 1 0 — — 0 0.0
Note: — = All animals dead.
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TABLE 5
Penaeus vannami
SUMMARY OF RESULTS
(Effluent)
Concentration % ECp NOEC LOEC
(%) Survival (%) (%) (%)
Control 920 EC50 15.76(9.18-27.98) <1.6 1.6
1.6 74.0*
31 62.0*
625 62.0*
125 54.0*
25 50.0*
50 18.0*
Reference Toxicant
Concentration % ECp NOEC LOEC
SDS (mg/L) Survival (mg/L) (mg/L) (mg/L)
Control 96.7 EC50 26.69(21.1-32.47) 6.25 12.5
100 100.0
250 76.7*
500 66.7*
750 13.3*
1000 0.0*
* Statistically significant.
ICp/LCp: Inhibition/Lethal Concentration for p% of the organisms.
NOEC: No Observable Effect Concentration.
TU: 100%/NOEC.
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TABLE 6

Bioassay Procedure And Organism Data

For the Survival Bioassay

Using Penaeus vannami (U.S. EPA 1991)

Parameter

Test cies

Supplier

Collection location

Date Acquired
Acclimation Time
Acclimation Water
Acclimation Temperature

Age group

Sample Identification

Sample ID(s)

Date Sampled

Date Received at ABT
Volume Received

Sample Storage Conditions

Test Procedures

Type; Duration

Test Dates

Control Water

Test Temperature
Test Photoperiod
Salinity

Test Chamber
Animals/Replicate
Exposure Volume
Replicates/Treatment
Feeding

Deviations from procedures

Data

Penaeus vannami

J. Brezina and Associates
Kahuku, Hawaii

2/19/94

overnight

Shipping water

20+2°C

P-5 post larvae

931020-2
2/16/94
2/19/94

Ten gallons
4°C in the dark

Acute, static/renewal at 48 hours

2/19/94 o0 2/23/94
Bodega Bay seawater
20+2°C

14L:10D

25 ppt

250 mL beakers

10 animal/replicate

200 mL of effluent concentration and diluent

5

Brine shrimp (24 hr old nauplii)

None

10
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4.0
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TECHNICAL MEMORANDUM CHMHIL

PREPARED FOR: StarKist Samoa, Inc.

PREPARED BY: David Wilson/CH2M HILL/SEA
Steve Costa/CH2M HILL/SFO

DATE: 29 April 1993

SUBJECT: Chemical Analysis of Effluent
February 1993 Sampling

PROJECT: PDX30702.EL.R1

Purpose

This memorandum presents the results of the chemical analyses of StarKist Samoa
effluent samples that were collected in February 1993.

Study Objectives

Section D.2 of StarKist Samoa’s NPDES permit requires that semiannual priority
pollutant analyses be conducted on the cannery effluent concurrently with bioassay
tests. Effluent priority pollutant analyses includes those chemical constituents listed in
40 CFR 401.15. Each effluent sampling event must coincide with effluent sampling for
acute biomonitoring. Effluent samples are to be collected as composite samples. The
purpose of these analyses is to identify the chemicals present in the effluent, and
provide data to determine whether the wastewater discharge complies with ambient
water quality standards.

Methods

Between 0900 on February 16th and 0900 on February 17th, 1993, a 24-hour, flow-
weighted composite sample of final effluent was collected from the StarKist Samoa
treatment plant discharge to the surge tank. Table 1 lists the chemical analyses,
method detection limits, sample holding times, sample containers, and sample
preservations for these effluent samples. Effluent composite samples were collected
simultaneously for chemistry and bioassay analyses.

Samples were collected from the established effluent sampling site following the routine
composite sample collection schedule for the plant. A total of eight individual grab
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samples were collected into pre-cleaned glass containers at three-hour intervals over a
24 hour period. The samples were stored on ice until the completion of the 24-hour
sampling period, and then a flow-weighted composite sample was prepared. The grab
sample collection times and the composite volumes calculated from StarKist Samoa’s
flow records are summarized in Table 2. These flow records were used to prepare the
final composite sample, which was used to fill the sample containers.

Samples for volatile organic analysis were collected as discrete grab samples into three
40-ml vials. Four separate sets of volatile grabs were collected and shipped. The first
grab set was analyzed and the other three sample vial sets were held for confirmation
if required. Table 2 indicates times of discrete grab samples for volatile organic
analysis.

Sample containers were wrapped in bubble-wrap, placed in zip-lock bags, and packed
on ice for shipment to the laboratory. Sample chain of custody forms were completed
and then sealed into zip-lock bags and taped inside the lid of the ice chest. Samples
were shipped as checked luggage on flights from Pago Pago to Honolulu and then to
Seattle. Samples that were composited on February 17th, were delivered to North
Creek Analytical Laboratory before 1200 on February 19th.

Results

Complete laboratory data sets, laboratory quality control data reports, and chain-of-
custody forms are attached to this memorandum. The chain-of-custody form is
included in Attachment 1 and analytical data sheets and quality control data reports are
included as Attachment 2.

The analyses conducted detected few chemical parameters in effluent from StarKist
Samoa. A total of 3 inorganics, 2 semivolatile organics, and 2 volatile organics were
detected: arsenic, silver, zinc, phenol, 4-methylphenol, acetone, and bromoform. The
analyses for cyanide, 2,3,7,8-TCDD/TCDF (dioxin/furan), and asbestos all showed no
detections. It is recommended that effluent analyses for dioxin/furans and asbestos be
eliminated in future testing.
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Table 1
Effluent Sample Analyses and Handling Procedures
Chemical Parameter Analytical Reporting Sample Sample Sample
Method Detection Holding Container Preservation
Limits Time
Volatile Organics EPA 2-10 ug/l 14 days 40 ml vial 4 deg. C (no
8240/8260 head space)
Semivolatile Organics EPA 8270 2-50 ug/l 7 days 1-liter amber 4 deg. C
glass
Pesticides/PCB’s EPA 8080 0.01 - 10 7 days 1-liter amber 4 deg. C
ug/l glass
2,3,7,8-TCDD/TCDF NCASI 1-10 ng/ 7 days 1-liter amber 4 deg. C
Method 551 glass
Total Cyanide EPA 335 10 ug/l 14 days 1-liter plastic 5 ml NaOH
Asbestos Polar Light N/A None 500 ml None
Microscopy plastic
Inorganics 6 months 500 ml S ml, 2N HNO,
. plastic
Antimony EPA 6010 100 ug/l
Arsenic EPA 7060 Sug/l
Beryllium EPA 6010 10 ugi
Cadmium EPA 6010 S ugl
Chromium EPA 6010 20 ug/l
Copper EPA 6010 10 ug/l
Lead EPA 7421 2 ug/l
Mercury EPA 7470 100 ug
Modified
Nickel EPA 6010 50 ug/
Selenium EPA 6010 100 ug/l
Silver EPA 7760 20 ug/
Thallium EPA 6010 100 ug/l
Zinc EPA 6010 40 ug/l
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Table 2
Effluent Chemistry 24-hour Composite Sample Collection
at StarKist Samoa
Grab Sample Sampling Time Effluent Flow Percent of Volume Composited

No. and Date Rate (gpm) Total Flow per 1-liter Sample (ml)

1 1100, 2/16/93 950 14.2 142

2 1400, 2/16/93 800 12.0 120

3 1700, 2/16/93 800 12.0 120

4 2000, 2/16/93 800 12.0 120

5 2300, 2/16/93 800 12.0 120

6 0200, 2/17/93 850 12.7 127

7 0500, 2/17/93 850 12.7 127

g 0800, 2/17/93 825 12.4 124

* Grab sample for volatile organics analysis also taken.
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February 16-17, 1993



=NORTH

18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

Starkist, Sam

77 108th Avenue NE Sample Descript: Water, ST
ellevue, WA 98009 Analysis Method: EPA 8270
ttention: David Wilson Sample Number: 302-0660

Mar 5, 1993

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Reporting Limit Sample Results
Hg/L (ppb) Hg/L (ppb)

Acenaphthene...........cocoeiiiioriieeee e 20 e N.D
Acenaphthylene..........cccccovivvvvieeeciie e 20 e N.D.
ANHING. .ot 20 e, N.D.
ANtRIACENE. ..ot 20 e N.D.
BenZidiNe. ..o 500 e, N.D.
BenzoiC ACI......coveuiiieei e 100 e N.D.
Benz[alanthracene.........ccccooeveeveeereieeeee e 20 e N.D
Benzo[b]fluoranthene..........cccoooveeveeeeieeeeeceeeeeeee 20 e N.D
Benzo[k]fluoranthene..........ccovoveieinecceeniiiieeeseereen, 20 e N.D
Benzo[g,h,ilperylene..........ccooeioieeicieeeeeeeeee e 20 e N.D
Benzo{a)pyrene.....coov e 20 e, N.D
Benzyl alcohOl.....oooeeeeieeeeee e 20 e N.D
Bis(2-chloroethoxy)methane........cccoovveeeiinencennceencn. 20 e N.D
Bis(2-chloroethyl)ether..........ccovieroereereeieneeen 20 e N.D
Bis(2-chloroisopropyl)ether..........c.cocveeiieinnnrcneee 20 e N.D
Bis(2-ethylhexyl)phthalate...........c.occooircoiincinincces 100 e N.D
4-Bromopheny! phenyl ether.........cccocooiiie 20 e, N.D
Butyl benzyl phthalate..........ccooooiiiiiiee e, 20 N.D
Carbazol@.....co.ucuviieeiiioeeeeee e 20 e N.D
4-Chloroanifing........ocoeeieeieveeee e 20 e, N.D
2-Chloronaphthalene............cccooeeoieieniieieeiceieen 20 e, N.D
4-Chloro-3-methylphenol.............cooooeiieieiiiee 20 e N.D
2-Chlorophenol..........c.ocoouiiioiiceeeee e 20 s N.D
4-Chloropheny! phenyl ether........ccccccoeiivieiiceeieiee, 20 e N.D
ChIYSENE. ..., 20 e, N.D
Dibenz[a,h]anthracene.........cccocooiveeenecieniireeeen 20 e N.D
DIbenZofUran........ccooeveeeiiiiiicceeeeee e 20 e N.D
Di-n-butyl phthalate...........c.ooooeiiiii e, 100 e, N.D
1,3-Dichlorgbenzene............ccccooviiioiie e, 20 e N.D
1,4-Dichlorabenzene..........co.coovvueieeeecieie s, 20 e N.D
1,2-Dichlorobenzene...........occoeiiiicie e, 20 e N.D
3,3-Dichlorobenzidine..............ccccccvevveeeeieeiieeceen 100 e N.D
2,4-Dichlorophenol..............ooocviiiieiiiceeceee 20 e N.D
Diethyl phthalate...........oc.vvieviceii e, 20 e, N.D
2,4-Dimethylphenol.............ocoeviieiici e, 20 N.D
Dimethyl phthalate.............cocooiioieeeeeeeeeeeee e 20 e N.D
4,6-Dinitro-2-methylphenol.............c.ccoccooooiioiieeei 100 e, N.D
2,4-DInItrophenol.........ccoooi i, 100 e N.D
NORTH CREEK ANALYTICAL inc Page 10f 2
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

CHeMHil C i kist, Samoa Inc.
2 777 108th Avenue NE Sample Descript: Water, ST Received:

Bellevue, WA 98003 Analysis Method: EPA 8270 Extracted:

Attention: David Wilson Sample Number: 302-0660 Analyzed:
Reported:

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Reporting Limit Sample Results
Hg/L (ppb) Hg/L (ppb)
2,4-DiNitrotOIUBNE. .....eeee ettt ee e eaneens 20 e N.D.
2,6-DinItrotolUBNEG. ... 20 e N.D.
Di-n-octyl phthalate...........cooveiiiccieeieiirereereerece e 20 e N.D.
Fluoranthene.........ccooo oo 20 e N.D.
FIUOMBNE.....oeeee et 20 e N.D.
Hexachlorobenzene.........ccoooooviiioiicccieicecree e 20 e N.D.
Hexachlorobutadiene. ..o 20 s N.D.
Hexachlorocyclopentadiene.........ccocvmeeennnnnccneniennee 20 e N.D.
Hexachloroethane............ccocooviiiiiieiceceeeeeeeee e 20 e N.D.
Indeno[1,2,3-cdlpyrene. .........ccoovevieiceeeieeee e 20 e N.D.
ISOPNOIONE. .. 20 s N.D.
2-Methylnaphthalene.......ccoiiceriiiiceeece e 20 e N.D.
2-Methylphenal......... . N.D.
[FMethylphenol. . i 200
Naphthalene. ... e eann N.D.
2-NItrO@NTINE. ...t 100 e N.D.
S-NItroaniline..........cooevveeeiee et 100 e N.D.
4-NItroaniling.........ooviiiiie e aees 100 s N.D.
NItrObeNZene...........ooovviieeeee e, 20 e N.D.
2-Nitrophenol.........cccoooiii e 20 e N.D.
4-NitrophenOl......oov e 100 e N.D.
N-Nitrosodiphenylamineg.............ccccvvieeieecniieeceeenne 20 e N.D.
N-Nitrosodi-n-propylaming.............cccooeveeereieeeeene, 20 e N.D.
Pentachlorophenol..........cocoooiiiv e 100 e N.D.
Phenanthrene.. 20 N.D.
[Phenol. 75 20 20
Fyrene.... 20 N.D.
1,2,4-Trichlorobenzene.............c.cooeveeeeceeeneeeseeeeenn, . 20 e N.D.
2,4,5-Trichlorophenol..........cc.ccoooioiieeeeeeee e 100 e N.D.
2,4,6-Trichlorophenol..........cocooiiiiiineceereeee 20 e N.D.
Surrogate Standards Percent Recovery: Control Limits Surrogate Standards Percent Recovery: Cantrol Limits
2-Fluorophenol 94 21-100 Nitrobenzene-d5 81 35-114
Phenol-d6 119 10-94 2-Fluorobiphenyl 77 43-116
2,4,6-Tribromophenol 88 10-123 p-Terphenyl-d14 101 33-141

Analytes reported as N.D. were not detected above the stated Reporting Limit. Because matrix etfects and/or other factors
required additional sample dilution, detection limits for this sample have been raised.

NORTH CREEK ANALYTICAL inc
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

CH2M Hill
777 108th Avenue NE Sample Descript:  Method Blank
= Bellevue, WA 98009 Analysis Method: EPA 8270 Extracted: Feb 18, 199

‘Attention: David Wilson Sample Number: BLK021893

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Reporting Limit Sample Results
©g/L (ppb) Hg/L (ppb)

ACENAPhTNENE.. ... 2.0 e N.D.
Acenaphthylene...........cccoooiiiiiiiccee e 20 e N.D.
ANINE. ettt 2.0 e N.D.
ANAFACENE.. .. ottt e seneas 2.0 e N.D.
BenZIAING......ccooiiiiiie e B0 e N.D.
BeNZOiC ACIA....ce oot 10 e N.D.
Benz[aJanthracene...............ccooovveiiiiceeee e, 20 s N.D.
Benzo[blfluoranthene..............ccooeioiiiiivciieeeceeeiee, 2.0 e N.D.
Benzolk]fluoranthene................ccooeevecieecececeeeeeeene. 2.0 e N.D.
Benzo[g.h,ilperylene.........coooeeieeeeeeeeeee e 20 e N.D.
Benzo[a]pyrene. ... 20 e N.D.
Benzyl alcohol............ooviiiieiceeceee e 2.0 e N.D.
Bis(2-chloroethoxy)methane.........ccccoovieecrererinnunceccenns 20 e N.D.
Bis(2-chloroethyl)ether............ccoovieciieeeeeeeeee e 2.0 e N.D.
Bis(2-chloroisopropyl)ether..........cocooeviiviieieicreeeee 20 e N.D.
Bis(2-ethylhexyl)phthalate..........ccccovviieineicieen. 10 e N.D.
4-Bromophenyl phenyl ether..........coooeoviviecevecicieceienn. 20 e N.D.
Butyl benzyl phthalate..........cccociviiiieiiecrnceeceen 20 e N.D.
Carbazol......cccoeeeie e 2.0 e, N.D.
4-Chloroaniling...........ccccceoiiieeie e 20 e N.D.
2-Chloronaphthalene..............ccccoooieieoiiceeeeeeeeeceen 20 e N.D.
4-Chloro-3-methylphenol............cccooviiiiieieeeeee, 20 N.D.
2-Chlorophenol..............ccoiviiii e 20 e, N.D.
4-Chlorophenyl phenyl ether..........c.coovveieeeiceveciine, 20 N.D.
CRNYSENE. ..ot 20 e N.D.
Dibenz[a,h]anthracene...........c...cccveviveicrereerreneeceeserenne. 2.0 e N.D.
Dibenzofuran.........ccocoooooiiiiii e 20 e N.D.
Di-n-butyl phthalate................cccooureiioieeeeeeee e, 10 e N.D.
1,3-Dichlorobenzene.............cccooeuiveeeeieiieeeeeeeeeeenen. 20 e N.D.
1,4-Dichlorobenzene...............cccoooveeiieccieeceeeereseerenen 2.0 s N.D.
1,2-Dichlorobenzene................ocoooiieeieeeeeeeeee 20 e N.D.
3,3-Dichlorobenzidine..............cccccoevvieieeicceeeeeeeee e 10 e N.D.
2,4-Dichlorophenol...........co.oocvivieeieicecceeeeee e, 20 s N.D.
Diethyl phthalate..........cc.oooveeeeiiee e 2.0 s N.D.
2,4-Dimethylphenol............coooviiimiiieeeeeeeeeeeeeeeane 20 e N.D.
Dimethyl phthalate..........cooocoeiieeeeeeeeeeeeeee e 2.0 e N.D.
4,6-Dinitro-2-methylphenol.............c.ccocovoieeeveeeeree 10 s N.D.
2,4-Dinitrophenol............ocooiiiieiiieeeeeeeeeeeeeeee e 10 s N.D.
NORTH CREEK ANALYTICAL inc Page 10f2
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

ped ] - ,
777 108th Avenue NE Sample Descript: Method Blank :
Bellevue, WA 98009 Analysis Method: EPA 8270 Extracted: Feb 18, 1993:

Attention: David Witson Sample Number: BLK021893 Analyzed: Feb 23, 1993:
Reported Mar 5, 1993,

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Reporting Limit Sample Results
ug/L (ppb) Hg/L (ppb)
2,4-DINtrotolUBNE. ......ceeeeeeieeiereees e ne e s 20 e, N.D.
2,6-DinitrotolUBNE. .....eee et 20 e, N.D.
Di-n-octyl phthalate......ccoccooeoiiiieereieece e 2.0 e N.D.
FIUoranthene..... ...t nee 20 e, N.D.
FIMOTENE....c.oeeeeeeeeeeeeeeeee e 20 s N.D.
Hexachlorobenzene..........ccccouvveoieeiicciiiiceiiceeccieieee 2.0 e N.D.
Hexachlorobutadiene. ........oooooiieoiiiieiiiceieee e 20 e N.D.
Hexachlorocyclopentadiene...........ccovcnercennncnncinene 20 s N.D.
Hexachloroethane.......ccccooevcoiiiicinireeeeeceeceece e 20 e N.D.
INdeno[1,2,3-CA] PYrene....ccociieciienieereerereee e 20 e N.D.
ISOPROTONE........ooeceeceee et 20 e, N.D.
2-Methylnaphthalene..........ccocovvieiiiicieie e 20 e N.D.
2-Methylphenol.... ... 20 s N.D.
4-Methylphenol..... ... 20 e N.D.
Naphthalene..............ccocooiiiiieeeeee e 2.0 e N.D.
2-Nitroaniling..........covovieee e 10 s N.D.
3-NIroanitine. .........c.oooeeemee e, 10 e N.D.
4-NItroaniling..........ccoooveeiiie e 10 N.D.
Nitrobenzene.............ccoooooeeeeeee e, 20 e N.D.
2-Nitrophenol...........ccooiieiiecec e 20 e N.D.
4-Nitrophenol..........ccooeoiiii e 10 N.D.
N-Nitrosodiphenylamine..........cccovveiiniinnnenerecne 20 e, N.D.
N-Nitrosodi-n-propylamine............ccocooverreerieeviices e 20 e N.D.
Pentachlorophenol............ccccoovieieiieeeceeec 10 e N.D.
Phenanthrene............cooooooieiiiioeeeeeeeeeee e, 20 N.D.
PRENOL... e 2.0 e N.D.
PYIENE. e 2.0 e N.D.
1,2,4-Trichlorobenzene............co..ooooeeiieiceeceeecceeceeeeeas 20 e N.D.
2,4,5-Trichlorophenol........cc.oocviiiiiiiieeecreeee e 10 e N.D.
2,4,6-Trichlorophenol.........cccoovoiiiioreecee e 20 N.D.
Surrogate Standards Percent Recovery: Control Limits Surrogate Standards Percent Recovery: Control Limits
2-Fluorophenol 77 21-100 Nitrobenzene-d5 68 35-114
Phenol-d6 88 10-94 2-Fluorobiphenyl 58 43-116
2,4,6-Tribromophenol 87 10-123 p-Terphenyl-d14 87 33-141

Analytes reported as N.D. were not detected above the stated Reporting Limit.
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

Client Project ID: tarkist, Samoa Inc.
777 108th Avenue NE Sample Descript:  Water, ST-01

Bellevue, WA 98009 Analysis Method: EPA 8240/8260
Attention: David Wilson Sample Number: 302-0660

VOLATILE ORGANICS by GC/MS (EPA 8240/8260)

Analyte Reporting Limit Sample Results
1g/L (ppb) 1g/L (ppb)

Bromodichloromethane.

Nz A
od:

[Bromofqrm;;: 12,0

‘Bromomethane. ] 2.0 N.D
2-BULANONE. ... 10 N.D
Carbon disulfide........c..ooeeeieieii e 2.0 e N.D
Carbon tetrachlonide. ... ..o 2.0 et eeeeeia it eeaesennnes N.D
ChlorobeNZENE. ... 2.0 e N.D
ChlOrOEtRANEG. ...t eeeeeetemresnataee e 2.0 e N.D
2-Chloroethyl vinyl ether.......cccocoooieiieieeeee e 10 N.D
CRIOTOfOIII. ... eeea e 2.0 e N.D
Chloromethane..........oooeeeeeeee et 2.0 s N.D
Dibromochloromethane.........coceeeivioeeeeeeeeceeeeeen 2.0 el N.D
1,1-Dichloroethane..........cccoooeviiiiiiceeeeeeeeeeeeeveee. 2.0 N.D
1,2-Dichloroethane...........ooeeeveeeeeeeeeeeeeeeeeeeeeeee e 2.0 e N.D
1,1-Dichloroethene.............coovvvviiieeeiieeeeeeeeeee 2.0 e, N.D
CiS 1,2-Dichloroethene........oooceeeeeeeeeee e 2.0 e, N.D
trans 1,2-Dichloroethene...........ccocoveieiieececiieeieiii. 2.0 e, N.D
1,2-Dichloropropant............c.occcvreiieiieies e e, 20 s N.D
cis 1,3-Dichloropropene.........cccccooviiiiiiiiieecceeeeae. 2.0 e N.D
trans 1,3-Dichloropropene........cccococcevviveeieccnccenniieennne, 20 e N.D
Ethylbenzene.. ... 2.0 e N.D
2-HEXANMONE. ....eoiiiieeeeeeeeeeeee et a e 10 s N.D
Methylene chloride.........oc.ooviveeeiiie e, 10 e N.D
4-Methyl-2-pentanone............cccoooceeeeeeeeeeeeeeee e 10 e, N.D
SEYTONME ettt 2.0 e, N.D
1,1,2,2-Tetrachloroethane.........ccooooveeeeeeeeeeeeeeeenen. 2.0 e N.D
Tetrachloroethene..........cooooiiii e, 2.0 e, N.D
TOIBNEG. ..o et 2.0 e N.D
1,1,1-Trichloroethane.......co..oovoeieeeeeeeeeeeeeeeee e eeeeeeeeeaeene 2.0 e N.D
1,1,2-Trichloroethane. .........coooeeeeeeeeeeeeeeee e, 2.0 e, N.D
TrChIOrOEtRENE. ..., 2.0 e ——————— N.D
Trichiorofluoromethane...........ccooovivecveeieeceeeeeee e 2.0 e, N.D
ViNYl ChIOMIAE. ..o oo 2.0 e N.D
Total XYIENES ...ooeiviiiiieecceete et 20 e, N.D

Analytes reported as N.D. were not detected above the stated Reporting Limit.

) Control
NORTH CREEK ANALYTICAL inc Surrogate Standards Percent Recovery: Limits
1,2-Dichloroethane-d4 101 76-114

/ 3 Toluene-d8 101 88-110
. %"‘\- 4-Bromofluorobenzene 92 86-115
Steven G Mayer

Project Manager
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

Client Project ID:  Starkist, Samoa Inc.

2777 108th Avenue NE Sample Descript: Method Blank

Bellevue, WA 98009 Analysis Method: EPA 8240/8260 Analyzed: Mar 1, 1993
. Attention: David Wil S le Number: BLK030193 Reported: Mar 5, 1933

VOLATILE ORGANICS by GC/MS (EPA 8240/8260)

Analyte Reporting Limit Sample Results
1g/L (ppb) ug/L (ppb)
ACELONE.....oeeieeeeeeeeeeeeeeeeee e eeeeeeeeerteeeeananinraans 10 e N.D.
BONZEONEG. ... ettt e 2.0 e, N.D.
Bromodichioromethane.........cccoooeovivveeeeieeeeeceeeeeeieeene 2.0 e N.D.
BrOMOTOIMN. oot 2.0 e, N.D.
BromoOmMEtNaANE. .........vviiiieeeeeeeteieeeee et 2.0 e N.D.
2o BULANONEG. ettt e e e e e e s e raa e e 10— N.D.
Carbon diSUfIAE. .......ocviiieeeeeeeeeeie e 2.0 e N.D.
Carbon tetraChloride. ......veeeeveeeeeeeeeeee et eereeeae 2.0 e N.D.
ChlorobeNZENE. .....coeeceeeeeeeeeeeeeeeeeeeeeeee e 2.0 e N.D.
ChlOTOBIRANEG. ...ttt eere e 2.0 e N.D.
2-Chloroethyl vinyl ether............cc.coovvevvvicicecreecenen. 10 e N.D.
ChIOTOf Ot 2.0 e N.D.
Chloromethane. ..ot e 2.0 e N.D.
Dibromochloromethane..........coooooeeeeeeeiiniiiieieeeeeeen. 2.0 e N.D.
1,1-Dichloroethane.. ..., 2.0 e, N.D.
1,2-Dichloroethane. ..o, 2.0 e N.D.
1,1-Dichloroethene... ..o et 2.0 N.D.
cis 1,2-Dichloroethene.........ooooieoieeeeeeeeeeeeeeeeeeeeee. 2.0 e N.D.
trans 1,2-Dichloroethene.........c.cccoovvvioeeiiiieeieeeeeene 2.0 e, N.D.
1,2-Dichloropropane.......c.....occceieeenroneee e 2.0 e N.D.
cis 1,3-Dichloropropent..............ccoceeeevveeveeiceeeseveeeeenn 2.0 e N.D.
irans 1,3-Dichloropropene..........cccocoiiievceniiiienneern 20 N.D.
Ethylbenzene.......cccovioveiiiiiiecce e, 20 N.D.
2-HEXANONEG .o e 10 s N.D.
Methylene chloride.........ccooo oo 10 e, N.D.
4-Methyl-2-pentanone...........ccccooveeeveiiecvececcieeeee. 10 s N.D.
SEYTEME. ettt 2.0 e N.D.
1,1,2,2-Tetrachloroethane. ...........cccooveereeieeeeeieieeeeeiene 2.0 e N.D.
Tetrachloroethene. .. ...ooueeeeeee e 2.0 e, N.D.
TOIUBNEC ..o 2.0 e, N.D.
1,1,1-Trichloroethane...........eeeeeeieeeeeeeeeeeeeeeeeeeeeeeaaene. 2.0 e N.D.
1,1,2-Trichloroethane............oooeeeoei e 2.0 N.D.
TTChIOTORNENE. . ..o 2.0 e N.D.
Trichlorofluoromethane..........ooeeeeeeeeieeeeeeeeeeeeeeesennn 2.0 e N.D.
Vinyl chloride. ... 20 e N.D.
Fotal XYlenes ......coovviieeiieeee e 20 e N.D.

Analytes reported as N.D. were not detected above the stated Reporting Limit.

Control

NORTH CREEK ANALYTICAL inc Surrogate Standards Percent Recovery: Limits

1,2-Dichloroethane-d4 100 76-114

- ¢ —2 Toluene-d8 98 88-110

- Z%/ N 4-Bromofluorobenzene 92 86-115
Steven G Mayer

Project Manager
3020660.CHM <6>
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18939 120th Avenue N.E., Suite 101 Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

777 108th Avenue NE Sample Descript.: Water, éT Received: Feb 19: 1993
Bellevue, WA 98009 Analysis Method: EPA 8080 Extracted: Feb 22, 1993

Attention: David Wilson Sample Number: 302-0660 ' Analyzed: Feb 28,
Reported: Mar §

ORGANOCHLORINE PESTICIDES AND PCB'S (EPA 8080)

Analyte Reporting Limit Sample Results
Hg/L (ppb) 1g/L (ppb)
o ¢ { o O SO USROS UU SO 010 e N.D.
alpha-BHC. ... ..o, 0.050 e N.D.
beta-BHC.. ... 0.050 e N.D
delfta-BHC...... ..o e 0.050 s N.D
gamma-BHC (Lindane).........cccocervneniinicnccnieiiciecee 0.40 e N.D
Chlordane.......c.ooouveiiieceeeeeeeeeeeeeeee e 0.15 e N.D
B4 -DDD......ooieeee e 0.10 s N.D
QA DDE.........coi oo 0.050 e N.D
B4 -DDT .ttt 0.10 e, N.D
(D171 Fo [ 1o TR 0.10 s N.D
Endosulfan L. 0.15 e N.D
Endosulfan [l .....ccoooviiiieeeee e e 0.10 e N.D
Endosulfan sulfate..............ccccoeeeeriieeeeeieeeeeeeeee e, 0.75 e N.D
ENAriN.cco e 0.010 e, N.D
Endrin aldehyde.........ccooviiiieiieeieeeceeeee e 0.25 e, N.D
Heptachlor... ..o 0.10 e, N.D
Heptachlor expoxide..........ccociveiiiiiieciceeeeeee e, 0.10 e N.D
MethOXYChION. ..ot 10 e, N.D
TOXAPNENE......oooeeeeeceeeeee et 0.50 e, N.D
PCB-10T6. ..o 0.10 e, N.D
PCB-1221 e, 0.10 e N.D
PCB-1232... et s 0.10 e, N.D
PCB-1242.....ooeeeeeeeeeeeee et 0.10 e, N.D
PCB-1248.....ooeeeeeeeeeeeeeee e 0.10 e, N.D
PCB-1254...... oot 0.10 e, N.D
PCB-126B0........ooiiieeeeeeeeeeeeee e 0.10 e, N.D

Tetrachloro-m-xylene Surrogate Recovery, %: 50
Surrogate Recovery Control Limits are 16 - 104 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL inc
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= EANALYTICAL

18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

777 108th Avenue NE Sample Descript: Method Blank

Bellevue, WA 98009 Analysis Method: EPA 8080 Extracted: Feb 22, 1993

Attention: David Wilson Sample Number: BLK022293 Analyzed: Feb 28, 1993
Reported Mar 5, 1993,

ORGANOCHLORINE PESTICIDES AND PCB'S (EPA 8080)

Analyte Reporting Limit Sample Results
pg/L (ppb) 1g/L (ppb)
AIIN ettt et ens 0.10 e N.D
alpha-BHC. ... 0.050 e N.D
beta-BHC... ..o 0.050 e N.D
delta-BHC. ...t 0.050 e N.D
gamma-BHC (Lindane)............cccveveiiiiiieiiceieee e 0.40 e N.D
Chlordane. ..........ooovveiiieeeeeeeeeeeeeeeee e 0.15 e N.D
4,4 °DDD.ce e 0.10 e, N.D
G -DDE ... 0.050 e N.D
B DDT e e 0.10 e N.D
DIEIAIIN. e 0.10 e N.D
Endosulfan b 0.15 e N.D
Endosulfan H.. ... 0.10 e N.D
Endosulfan sulfate............cooooeeiieieieieeeeeeee 0.75 s N.D
ENdrin..co e 0.010 e N.D
Endrin aldehyde..........oooviiiieiieeee e 0.25 e N.D
HeptaChlor. ..o 0.10 e N.D
Heptachlor expoxide.........cccooooiievveeiniiieee e 0,10 e N.D
MethoxXyChlOr.........oeiiiiiee e 10 e N.D
TOXAPNENE. ..o 0.50 e N.D
PCB-10T6. i 0.10 e, N.D
PCB-1221 e 0.10 e N.D
PCB-1232 .o 0.10 e, N.D
PCB-1242......ooeeeeeeeeeeeeeeeeeeeeeeeeee e e 0.10 e, N.D
PCB-1248. e, 0.10 e N.D
PCB-1254. .o 0.10 e N.D
PCB-1260......c oot 0.10 e, N.D

Tetrachloro-m-xylene Surrogate Recovery, %: 64
Surrogate Recovery Control Limits are 16 - 104 %.
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL inc
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

-CH2M Hill Client Project ID:  Starkist, Samoa Inc. Sampled: Feb 17, 1993
3777 108th Avenue NE Analysis Method: EPA 9010 Received:  Feb 19, 1993
‘Bellevue, WA 98009 Analysis for: Total Cyanide Analyzed: Feb 22, 1993
ion: David Wil s I R :

LABORATORY ANALYSIS FOR: Total Cyanide

Sample Sample Sample
Number Description  Reporting Limit Resuit
mg/L (ppm) mg/L
302-0660 ST 0.010 N.D.
BLK022293 Method Blank 0.010 N.D.

Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL inc
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-3200 - FAX {206) 485-2992

£777 108th Avenue NE - Sample Descript: Received: Feb 19, 1993
i Bellevue, WA 98009 Matrix: Water Digested: Feb 22-24, 1933

Attention: David Wilson Sample Number:  302-0660 Analyzed: Feb 24-26, 1933
Reported: Mar 5, 1993

METALS ANALYSIS

Analyte EPA Reporting Limit Sample Results
Method 1g/L (ppb) Hg/L (ppb)

ANtMONY..c.oieiiiececeeee e 6010 100 e N.D.
ArSENIC...cciveieeiiiie e, 7060 5.0 e 6.0
Berylium........cooooveiie 6010 10 e N.D.
Cadmium.......c..oooviiiieee e, 6010 5.0 s N.D.
Chromium............cooveeieieeeeeee 6010 20 e N.D.
COPPEL. e 6010 10 e N.D.
Lead. ..o, 7421 2.0 e, N.D.
Mercury...cooooeeeeeeeeceeeeeeeeee 7470 Mod. 100 e N.D.
NICKEL e 6010 50 e N.D.
Selenium........ccoov i 6010 100 e, N.D.
SHVEI . e 7760 20 e 130
Thallium. oo, 6010 100 e, N.D.
ZINCoieeeeee e 6010 40 e e———— 92

Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL inc

XA —

Steven G. Mayer

Project Manager
3020660.CHM <10>



Z EANALYTICAL

18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

v ‘ N .
2777 108th Avenue NE Sample Descript: Method Blank
“ Bellevue, WA 98009 Matrix: Water Digested: Feb 22, 1993
Attention: David Wilson Sample Number: BLK022293 Analyzed: Feb 24-26, 1993
Reported: Mar 5, 1993

METALS ANALYSIS

4nalyte EPA Reporting Limit Sample Results
Method Hg/L (ppb) Hg/L (ppb)
ANtMONY...oooii e, 6010 100 e N.D
AFSENUC e 7060 5.0 e, N.D
Beryllium....cooooieiiiie e 6010 10 e N.D
Cadmium.........oooeeeieeeeeeeeeeeen 6010 5.0 e N.D
Shromium...ooeee, 6010 20 e N.D
ZOPPEI et 6010 10 e, N.O
Lead..... e, 7421 2.0 s N.D
Mercuny.....oocueveeeieeeeeeeeee 7470 Mod. 100 e N.D
NICKEL e, 6010 B0 s N.D
SeleniUM....eieeeeeeeeeeee e 6010 100 e N.D
SHVEI .o 7760 20 s N.D
Thallium. e 6010 100 e N.D
G e, 6010 40 s N.D

Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL inc

—
/Smye%

Project Manager
3020660.CHM <11>



2NORTH
= 2 ANALYTICAL

18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

Analyst:

777 108th Avenue NE Method: EPA 8080
i Bellevue, WA 98009 Sample Matrix : Water Extracted:
* Attention: David Wilson Units: pg/L (ppb) Analyzed:
QC Sample #: 302-0660 Reported:

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE
Lindane Heptachlor Aldrin
Sample Result: N.D. N.D. N.D.
Spike Conc.
Added: 0.66 0.66 0.66
Spike
Result: 0.54 0.46 0.48
Spike
% Recovery: 82% 70% 73%
Spike Dup.
Result: 0.53 0.50 0.47
Spike
Duplicate
% Recovery: 80% 76% 71%
Upper Control
Limit %: 128 163 121
Lower Control
Limit %: 37 60 60
Relative
% Difference: 1.9% 8.7% 2.1%
Maximum
RPD: 50 50 50
NORTH CREEK ANALYTICAL inc [% Recovery: Spike Result - Sample Resutt x 100

Spike Conc. Added

ﬁ \ . %7/"'—‘ Relative % Difference: Spike Result - Spike Dup. Result x 100
Steven G” Mayer (Spike Result + Spike Dup. Result) / 2

Project Manager

3020660.CHM < 12>
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==ANALYTICAL
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

777 108th Avenue NE Method: EPA 8240

“Bellevue, WA 98009 Sample Matrix : Water
Attention: David Wilson Units: ug/L (ppb) Analyzed: Mar 1, 1993
QC Sample #: 302-0515 Reported: Mar 5, 1993

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE Chloro-
1,1-DCE Benzene TCE Toluene benzene
Sample Result: N.D. N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 10 10
Spike
Result: 11 9.7 10 11 9.8
Spike
% Recovery: 110%, Q-1 97% 100% 110% 98%
Spike Dup.
Resuit: 9.7 9.6 9.8 10 9.9
Spike
Duplicate
% Recovery: 97% 96% 98% 100% 99%
Upper Control
Limit %: 107 118 106 122 111
Lower Control
Limit %: 69 83 81 66 86
Relative
% Difference: 12.6% 1.0% 2.0% 9.5% 1.0%
Maximum
RPD: 17 9.0 13 10 7.0

NORTH CREEK ANALYTICAL inc [Please Note:
Q-1 = The Spike Recovery for this QC sample is outside of the NCA established control limits.
4/1//\/\

Steven G. Mayer
Project Manager

3020660.CHM <13>



=NORTH

Z=CREEK
= EANALYTICAL

18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569

Phone (206) 481-9200 - FAX (206) 485-2992

CH2M Hill
Sample Matrix : Water

777 108th Avenue NE
Bellevue, WA 98009 Units: mg/L (ppm)
Attention: David Wilson

INORGANIC QUALITY CONTROL DATA REPORT

ANALYTE
CN
EPA Method: 9010
Date Analyzed: Feb 22, 1993
ACCURACY ASSESSMENT
LCS Spike
Conc. Added: 0.40
LCS Spike
Result: 0.41
LCS Spike
% Recovery: 103
Upper Control
Limit: 125
Lower Control
Limit: 75
PRECISION ASSESSMENT
Sample #: 302-0660
Original: N.D.
Duplicate: N.D.
Relative %
Difference: RPD values are not reported at sample concentration levels <5 X the Reporting Uimit.
Maximum
RPD: 25
NORTH CREEK ANALYTICAL inc [Tab Control Sample Conc. of LCSS. x 100
% Recovery: L.C.S. Spike Conc. Added
- W R Relative % Difference: Original Result - Duplicate Result x 100
Steven &7 Mayer {Original Result + Duplicate Result) / 2
3020660.CHM < 15>

Project Manager




= EANALYTICAL

18939 120th Avenue N.E., Suite 101 Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

CH2M Hili :
77 108th Avenue NE Method : EPA 8270

Bellevue, WA 98009 Sample Matrix : Water

Attention: David Wilson Units : ug/L (ppb)
QC Sample #: BLK022393

BLANK SPIKE QUALITY CONTROL DATA REPORT

Spike
Spike Spike Duplicate Relative
Sample Spike Conc. Spike % Dup. % %
Analyte Result Added Result Recovery Result Recovery Difference
Phenol N.D. 200 160 80% 160 80% 0.0%
(12-110%) (12 -110%) (42%)
2-Chlorophenol N.D. 200 140 70% 140 70% 0.0%
(27 -123%) (27 -123%) (40%)
1,4-Dichloro- N.D. 100 54 54% 59 59% 8.8%
benzene (36 -97%) (36 -97%) (40%)
N-Nitroso-Di-N- N.D. 100 90 90% 92 92% 2.2%
propylamine (41-116%) (41 -116%) (38%)
1,2,4-Trichloro- N.D. 100 61 61% 64 64% 4.8%
benzene (39 -98%) (39 -98%) (28%)
4-Chloro- N.D. 200 130 65% 130 65% 0.0%
3-Methylphenol (23 -97%) (23 -97%}) (42%)
Acenaphthene N.D. 100 65 65% 64 64% 1.6%
(46 -118%) (46 -118%) (31%)
4-Nitrophenol N.D. 200 180 90% 170 85% 5.7%
(10 -80%) (10 -80%) (50%)
2,4-Dinitro- N.D. 100 84 84% 83 83% 1.2%
toluene (24 -96%) (24 -96%) (38%)
Pentachloro- N.D. 200 160 80% 160 80% 0.0%
phenol (9-103%) (9 -103%) (50%)
Pyrene N.D. 100 86 86% 84 84% 2.4%
(26 -127%) (26 -127%) (31%)
Control Limits in Parentheses
NORTH CREEK ANALYTICAL inc [% Recovery: Spike Result - Sample Resuit x 100
Spike Conc. Added
%- 7/ Relative % Difference: Spike Resuit - Spike Dup. Result x 100
- Steven G. Mayer (Spike Result + Spike Dup. Result) / 2

Project Manager
3020660.CHM <14>
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== ANALYTICAL
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

CHzM ~ Client Project ID: Starkist, Samoa Inc. Analyst B. Oaks

777 108th Avenue NE Sample Matrix : Water
Bellevue, WA 98009 Units: pg/L (ppb)
Attention: David Wilson Digested: Feb 24, 199

Reported: Mar 5, 199

METALS QUALITY CONTROL DATA REPORT

ANALYTE
Arsenic Lead
EPA Method: 7060 7421
Date Analyzed: 2/24/93 2/24/93
ACCURACY ASSESSMENT
L.CS Spike
Conc. Added: 50 25
LCS Spike :
Result: 59 26
LCS Spike
% Recovery: 98 104
Upper Control
Limit: 121 114
Lower Control
Limit: 80 82
Matrix Spike
Sample #: 302-0647 3020647
Matrix Spike
% Recovery: 104 82
PRECISION ASSESSMENT
Sample #: 302-0647 3020647
Original: 12 3.4
Duplicate: 12 3.2
Relative %
Ditference: Q4 Q4

NORTH CREEK ANALYTICAL inc [Flease Note:

Q4 = Relative Percent Difference values are not reported at sample concentrations

W M\./v-\ less than ten times the Reporting Limit.

Steven G. Mayer
Project Manager

3020660.CHM <16>
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

777 108th Avenue NE Sample Matrix : Water

Bellevue, WA 98009 Units: ug/L (ppb)

i Attention: David Wilson Digested: Feb 21,
Reported: Mar 5, 199

METALS QUALITY CONTROL DATA REPORT

ANALYTE
Antimony Beryllium Cadmium Chromium Copper Nickel Selenium
EPA Method: 6010 6010 6010 6010 6010 6010 6010
Date Analyzed: 2/24/93 2/24/93 2/24/93 2/24/93 2/24/93 2/24/93 2/24/93
ACCURACY ASSESSMENT
LCS Spike
Conc. Added: 1000 1000 1000 1000 1000 1000 1000
LCS Spike
Result: 940 970 910 930 940 940 800
LCS Spike
% Recovery: 94 97 91 93 94 94 80
Upper Control
Limit: 104 117 104 120 112 130 104
Lower Control
Limit: 82 77 69 65 74 57 65
Matrix Spike
Sample #: 302-0713 302-0713 3020713 302-0713 302-0713 302-0713 3020713
Matrix Spike
% Recovery: 92 97 90 92 98 93 79
PRECISION ASSESSMENT
Sample #: 3020713 302-0713 3020713 302-0713 302-0713  302-0713 3020713
Original: N.D. N.D. N.D. N.D. 35 N.D. N.D.
Duplicate: N.D. N.D. N.D. N.D. 38 N.D. N.D.
Relative %
Difference: Q4 Q4 Q4 Q4 Q4 Q4 Q4

NORTH CREEK ANALYTICAL inc [Piease Note:

Q4 = Relative Percent Difference values are not reported at sample concentrations

W less than ten times the Reporting Limit.
“ Steven G. Mayer

Project Manager

3020660.CHM <17>
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18939 120th Avenue N.E., Suite 101- Bothell, WA 98011-2569
Phone (206) 481-9200 - FAX (206) 485-2992

;' St
77 108th Avenue NE Sample Matrix : Water
* Bellevue, WA 98009 Units: ug/L (ppb)
‘Attention: David Wilson

Digested: Feb 21, 199
Reported: Mar 5, 199

METALS QUALITY CONTROL DATA REPORT

ANALYTE
Thallium anc Silver Mercury
EPA Method: 6010 6010 7760 6010
Date Analyzed: 2/24/93 2/24/93 2/25/93  2/25/93
ACCURACY ASSESSMENT
LCS Spike
Conc. Added: 1000 1000 1000 5.0
LCS Spike
Result: 890 910 110 4.7
LCS Spike
% Recovery: 89 91 110 94
Upper Control
Limit: 112 119 117 123
Lower Control
Limit: 54 71 87 82
Matrix Spike
Sample #: 302-0713 302-0713 302-0713  302-0661
Matrix Spike
% Recovery: 92 91 110 86
PRECISION ASSESSMENT
Sample #: 3020713 302-0713 3020713  302-0661
Original: N.D. N.D. N.D. N.D.
Duplicate: N.D. N.D. N.D. N.D.
Relative %
Difference: Q4 Q4 Q4 Q4

NORTH CREEK ANALYTICAL inc [Please Note:
Q4 = Relative Percent Difference values are not reported at sample concentrations
(7/2 less than ten times the Reporting Limit.

“ Steven G. Mayer %
Project Manager

3020660.CHM <18>



MeD-Tox

LABORATQRY REPORT NORTHWEST

North Creek Analytical Samples Received: 2/22/93
18939 - 120th Avenue NE, #101 Samples Analyzed: 2/24/93
Bothell, Washington 98011-2569 Date Reported: 2/24/93

MED-TOX Job No: 1L-2836(1)

Attn: Matt Essig

ANALYSIS: ASBESTOS IN BULK SAMPLES
METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)
EPA 600/M4-82-020
Sample 1.D. Asbestos
Client Lab No. Percent Brief Physical Description
Starkist
3020660 ND(1) Homogeneous beige fine-grained
material:
5% cellulose, fine particles, binder.
- ° : /// . ‘
y 7 / o . v
wotd [y 2/ /5 [ a1t AL
Carol Olver Date Carol Olver
Laboratory Analyst Laboratory Manager

NVLAP Signatory

NIST NVLAP Participant Number 2021

* PLEASE SEE ESSENTIAL NOTES ON FOLLOWING PAGE

Samples are archived for two months following analysis. Samples that are not retrieved by the client
after two months are discarded.

LAB 11.-2836.L01 2/25/93
19032 66th Aveauc South, Suite C105, Keat, WA 98032, (206) 656-2920, (fax) 656-2924



NOTES:

“ND(1)" means no asbestos detected; method limit of quantification is 1%.

"Trace"™ means less than 1% asbestos material was identified in the sample; the EPA

_ considers materials that contain less than 1% asbestos not to be a hazard.

“SS(2)" means small sample size; may not be representative of sampled material.

Each sample was examined for all asbestos minerals (i.e., chrysotile, amosite,
crocidolite, anthophyllite, tremolite, and actinolite); but only those asbestos minerals

detected are listed.

Soils, vinyl floor tiles, and slurry-based materials (e.g., spray-on and troweled-on
materials) can be inhomogeneous due to the nature of their preparation. Quality control
checks are performed on 10% of the sample load to help ensure the accuracy of data.

Tile, mastic, vinyl, foam, plastic, and fine powder samples may contain asbestos fibers

which are too small to be detected by PLM. For such samples more sensitive analytical
methods (e.g., XRD, TEM, SEM) are recommended if greater certamty of the presence -

and quantity of asbestos minerals.
The coefficient of variance for PLM asbestos samples typically ranges from 0.10 to 0.50.

Samples are archived 60 days following analysis and then properly disposed of as
hazardous waste.

This report verifies, with respect to asbestos content, only the samples analyzed.
This test report is not valid unless it bears the name of a NVLAP approved signatory.
Any reproduction of this document must include the entire document in order to be valid.

Neither the NVLAP accreditation of this laboratory nor this report can be used to claim
product endorsement by NVLAP or any agency of the U.S. Government.

The laboratory is not accountable for the completeness with which a sample represents
the actual material for samples not collected by Med-Tox Northwest personnel.

For samples containing >0 but <10% asbestos, point counting by the PLM method is
recommended by the EPA (NESHAPS, 40 CFR Part 61).

19032 66th Avenue S., Suite C105, Kent, Washington 98032, (206) 656-2920

FORMS\LABNOTES 1/18/93



California Analytical
Laboratory

March 8, 1993 EHSGCO

Lab ID: 068319
A Corning Company

Beth Neely :
North Creek Analytical, Inc.
18939 120th Ave. NE, Suite 101
Bothell, WA 98011-2569

Dear Ms. Neely:

Enclosed is the report for the 2,3,7,8-TCDD/TCDF analysis of your two
aqueous samples which were received at Enseco Cal Lab on 23 February 1993

under chain-of-custody.

Detection limits are reported on a sample specific basis and all
results are recovery corrected per the isotope dilution technique for
dioxin/furan analyses. The method blank is a laboratory-generated sample
which assesses the degree to which laboratory operations and procedures
cause false-positive analytical results for your samples.

For pulp and paper industry samples, test methods for chlorinated
dioxin/furan analyses will follow NCASI Technical Bulletin 551 unless
otherwise noted. Pulp and sludge samples are air dried and prepared per
this method. All results for these analyses, including detection Timits,
are reported on a dry weight basis.

A1l other solid and waste samples are reported on an "as received"
basis, i.e., no correction is made for moisture content, unless the method
requires or the client requests that such correction be made.

Results are on the attached data sheets.

If you have any questions, please feel free to call.

Sincerely,

W, Pt facddee s (D
Mark Bechthold Kathleen A. Gill
Scientist Program Administrator

Advanced Technology Group
Jk

Enseco - CAL

2544 Industrial Blvd.

West Sacramento, CA 95691-3435
(916) 372-1393 ‘

FAX: (916) 372-7768



Lab ID

68319-0001-SA
68319-0001-MS
068319-0001-SD
N68319-0001-MB

Client ID

3020660
3020660
3020660
Method Blank

SAMPLE DESCRI?TION INFORMATION
or
North Creek Analytical, Inc.

Matrix

AQUEQUS
AQUEOUS
AQUEOUS
AQUEQUS

Sampled Received
Date Time Date

17 FEB 93 12:00 23 FEB 93
17 FEB 93 12:00 23 FEB 93
17 FEB 93 12:00 23 FEB 93

23 FEB 93

~ Enseco

A Coming Company



2,3,7,8-TCDD/TCDF

Client Name:

Client 1D: 3020660

ab 1ID: 068319-0001-SA
catrix: AQUEOUS
Authorized: 24 FEB 93

ample Amount 0.502 L
Parameter

rurans

ytumn Type: DB-225
1alyzed: 05 MAR 93

?2,3,7,8-TCDF
_ioxins

"9lumn Type: DB-225
. 1alyzed: 05 MAR 93

2,3,7,8-TCDD

NI = Not detected
Na = Not applicable
Re orted By: Saleh Arghestani

HIGH RESOLUTION

North Creek Ana]ytica],'lné.

Sampled: 17 FEB 93
Prepared: 28 FEB 93

Received: 23 FEB 93

Detection Data
Result Units Limit Qualifiers
ND pg/L 5.2
ND pg/L 9.9
% Recovery
37
37

Approved By:

Jill Kellmann

The cover letter is an integral part of this report.

Rev 230787

~ Enseco

A Coming Company



2,37+ 8-TEDD/TEDE - Enseco

A Comning Company
HIGH RESOLUTION

Client Name: North Creek Analytical, Inc.
lient ID: Method Biank
b ID: 068319-0001-MB
Matrix: AQUEQUS Sampled: NA Received: NA

Mithorized: 24 FEB 93 Prepared: 28 FEB 93

~ample Amount 1.000 L
Detection Data

I rameter Result Units Limit Qualifiers

Furans

( Tumn Type: DB-225
Analyzed: 05 MAR 93

¢ 3,7,8-TCDF ND pg/L 1.5
Dioxins

C lumn Type: DB-225
A..alyzed: 05 MAR 93

2 3,7,8-TCDD ND pa/L 3.7
% Recovery

1 >-2,3,7,8-TCDF 39

1 >-2,3,7,8-TCDD 38

iD = Not detected

iA = Not applicable

‘e rted By: Saleh Arghestani Approved By: Jill Kellmann

The cover letter is an integral part of this report.
Rev 230787



QUA

Client Name: North Creek anal
Client ID:

Lab ID: 068319-0001-MS
Matrix: AQUEOUS
Authorized: 23 FEB 93

Simp]e Amount: 0.500 L
Column Type: DB-225
Parameters

Furans

2,3,7,8-TCDF

Dioxins

2,3,7,8-TCDD

ND=Not Detected
NA=Not Applicable

Reported by: Saleh Arghestani

Sampled:
Prepared: 28 FEB 93

2,3,7,8-TCDD/TCDF
LITY CONTROL SUMMARY

ytical, Inc.

3020660 Matrix Spike

17 FEB 93

Pg/ul pg/ul_
Found in pg/uL  Found in %
Sample Spiked MS Sample
ND 25 30.0 120
ND 10 10.8 108

% Recovery

60
62

Approved by: Jill Kellmann

The cover letter is an integral part of this report.

Version 070187

Received: 23 FEB 93
Analyzed: 05 MAR 93

Recovery

© Enseco

A Comning Company



..Enseco

2,3,7,8-TCOD/TCDF
QUALITY CONTROL SUMMARY

Client Name: North Creek analytical, Inc.

Client ID: 3020660 Matrix Spike Duplicate
Lab ID: 068319-0001-SD

Matrix: AQUEOUS Sampled: 17 FEB 93
Authorized: 23 FEB 93 Prepared: 28 FEB 93

Sample Amount: 0.502 L
Column Type: DB-225

A Corning Company

Received: 23 FEB 93
Analyzed: 05 MAR 93

pg/ul pg/uL
Found in pg/uL  Found in %
Parameters Sample Spiked MS Sample Recovery
Furans
2,3,7,8-TCDF ND 25 30.0 120
Dioxins
2,3,7,8-TCDD ND 10 11.0 110
% Recovery
13C-2,3,7,8-TCDF 53
13¢-2,3,7,8-TCDD 53

ND=Not Detected
NA=Not Applicable

Reported by: Saleh Arghestani

Approved by: Jill Kellmann

The cover letter is an integral part of this report.

Version 070187
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